
STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well B 
COMPOUND:ct~rn~n~s~-1~.2~-~D~ic~h~lo-r-oe~l~hy~l-en_e ______________________________________________________ _ 

COMMENT: 

Poisson Distribution 
Ordec 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 7 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

1036.200 
8.000 

t-!;Jistribution (7, 0.1) 1.89 
c 0.125 

Poisson Prediction limit: 152.62 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well B 
COMPOUND: Trichloroethene 

COMMENT: 

Sample N~;~al Distribution 

~ 
Order Concentration Probabili Quatrile .

1 
p"'"'" 1 5.00 11.1 -1.22 

2 5.00 22.2 -0.76 
3 5.00 33.3 -0.43 
4 20.00 44.4 -0.14 
5 25.00 55.6 0.14 
6 44.60 66.7 0.43 
7 250.00 77.8 0.76 

I 8 710.00 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 i " 511.367 
18 " 19 i I 
20 ' " 21 
22 No~•lit'?' Do" llv Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

Nom bee of S•mole" 8 

I 

Required Level of Confidence: 95% 

~~ 
U[2Q9r Confrdence limit: 298.71 

Upper Tolerance limit: 630.0 

" 

PROBABILITY PLOT 

1000 
IY- 0.0816x + 39.1461 

I R' 0.5491 J- r-
000 --"'' ' --mo 

• ----"'' 
' ---000 

000 ·--' '"" 
• 000 

'"" 
00 

000 \0000 "'·'"' '"" <DODD 000~ 60000 "''"' '""" 

I • Sample Data -linear (Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemica! Coq~oration 

LOCATION: Well 8 
COMPOUND: Trichloroethene 

COMMENT: 

Sample Proba~~:al 1 i'"''"~''. 'e:~~~,,;;~ Order Lao Cone. QoetOie Reoid"l Pcodootlb 

1 0.70 
2 0.70 
3 0.70 

I 4 1.30 

=I# 5 1.40 
6 1.65 
7 2.40 
8 2.85 
9 

10 
11 

I 12 
13 
14 
15 
16 
17 Sha lro-Wilk Sum: 2.011 

18 Sha iro-Wilk W: 0.876 

19 Critical Value: 5.0% 
20 Shapiro-Wilk Comparison W: 0.8160 

21 
22 Normalitv?: Aooears looNormall Distributed 

23 
24 
25 
26 
27 
28 
29 
30 

log(} 
Number of Samples: 8 

Sam le Mean: 1.462 
Sam le Standard Deva~on: 0.812 

log() Natural Scale 

25% Quatrile: 5.0 Required Level of Conlidence: 95% 

50% Quatrile median : 22.5 UQQSr Confidence Umit 2.01 

75% Quatrile: 96.0 Upper Tolerance Umit 3.09 1241.5 

lnter-Quatrile Ran e: 90.95 
u erCutoff: 232.38 

PROBABILITY PLOT 
y- 31.892x + 3.37981 
R2

"' 0.9058 
1000 

00.0 -
'" 
'" 

v __.. 
• ---,,, 

• --"' --"' 
• ......... -"' :--

"' 
,, 

00 ,, ,, ,, '" "' '" 
,, 

I • Sample Data -linear(Sample Data) 
I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well B 
COMPOUND:~Tfri~c~hl~o-ro-e~th_e_n_e ____________________________________________________________ __ 

COMMENT: 

Poisson Distribution 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 7 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

Poisson Prediction limit: 

1064.600 
8.000 

1.89 
0.125 

156.48 



I 

STAll::i fiCAL EVI'' 'liON '"'""'"' """'"011'. UI:S iRIBUTIOIII 
PROJECT: Hukill Chemica! Corporation 

LOCATION:.:'W:"'e~IICEB~----------------------------
COMPOUND: ViiWI Chloride 

COMMENT: 

Sample 
Order Concentration o, ''"" I 

1 10.00 
2 14.80 
3 110.00 
4 173.00 
5 216.00 
6 570.00 
7 710.00 
8 745.00 
9 

10 
11 
12 
13 
14 I 
15 
16 
17 ilk Sum: 747.374 

18 
19 
20 I~ 
21 
22 "'IillO· s Normally Distributed 

23 
24 
25 
26 
27 
28 
29 
30 

I 8 

~~ ~ 

'"'· n""'"'"· "' Required Level of Confidence: 95% 

I I 

I I 

Upper Confidence limit: 524.43 
Upper Tolerance limit: 936.1 

PROBABILITY PLOT 

'""r--,-----,------,-----r--~--;:::+==~-

""1-----+------l------l-------+-------+------JY' lv ''I-"0 . .\10!>84"4!1\X.:!+c<2e>3"'.1'14'1--~--l R' = 0.9085 l 
... l---l----l----1------+-----1--------'¥~~.:::::::_----J _)...--" 
m•l------+----\---+----1-----+---=.......,q--+---___ ..... . 
'""I------1------I--,----I--__:;------+-~-""-:::_--I-------+-----J----

oo•+-------l---, -+-------~J.....-=--+----1---f------+----j 

.-\-----1--~-~~c__---+----i----1------1---+-----

oool-a-----1------I-------+-------+-------I--------+-----J-----

·:-c .. -----.~,-.. ----.. ~.-~-----,.~.,-----•• ~ .. -----.. ~ • .,-----.,~,.-.----.~ .. -.,------.,,00 

11 Sample Data -unear{Sample Data) 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well B 
COMPOUND: l!inyl Chloride 

COMMENT: 

Sample Normal Distribution 
Residual 

;;._, ;)"';' -Pmd,ct(b 
Order Loo Cone. Probability Quatrile 

1 1.00 11.1 -1.22 

2 1.17 22.2 -0.76 

3 2.04 33.3 -0.43 

4 2.24 44.4 ..0.14 

5 2.33 55.6 0.14 
6 2.76 66.7 0.43 

7 2.85 77.8 0.76 

8 2.87 88.9 1.22 

9 
10 
11 
12 
13 
14 
15 

16 
17 Shaoiro-Wilk Sum: 1.795 

18 Sha iro-Wilk W: 0.867 

19 Critical Value: 5.0% 

20 Shapiro-Wilk Comparison W: 0.8180 

21 
22 Normalitv?: Aooears LooNormall Distributed 

23 
24 
25 
26 
27 
28 
29 
30 

log() 

Number of Sam les: 8 
Sam leMean: 2.158 

Sam le Standard Devation: 0.729 

log() Natural Scale 

25%Quatrile: 86.2 Required Level of Confidence: 95% 

50% Quatrile median : 194.5 U~~er Confidence Umit: 2.65 

75% Quatrile: 605.0 Upper Tolerance Umit: 3.62 4188.1 

lnter-Quatrile Ran e: 518.80 
u erCutoff: 1383.20 

PROBABILITY PLOT 

1000 

000 -
]F 2 "'0.9036 I 

000 

7D.D 
/ 

v • 
00.0 

000 
./""" 

.,;' v • 
'" / • 
00.0 

"' • / 

000 
/ 

0.0 

000 000 ,, .. 000 '" "' .. 
I 

m Sample Data -Linear (Sample Data) 
I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well B 
COMPOUND:~~~,n~I~C~h~lo~rid~e-----------------------------------------------------------

COMMENT: 

Sample Poisson Distribution 
Order Concentration 

1 10.000 
2 14.800 
3 110.000 
4 173.000 
5 216.000 
6 570.000 
7 710.000 
8 745.000 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 2 

Required Tolerance Interval: 95.0% 
Required Confidence Level; 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

' Poisson Prediction limit: 

2548.800 
8.000 

1.89 
0.125 

354.69 



STAI '"' fiCAL EVA! II, 1 !UN II~INr. 
'~ ~·· UIO> fRIBUTIOIII 

PROJECT: Hukill Chemical CorQoration 
LOCATION: Well B 

COMPOUND: Xylenes (total) 
COMMENT: All ND 

Sample Normal Distribution I ' Order Conce11tration ProbabUit)l Quatrile R"""'l C[efficl ,,, 
1 
2 
3 
4 
5 
6 
7 

~ 8 
9 

10 
11 
12 
13 

=i 1= 14 

~ 
I 

\5 ! 
16 
17 Sh•plm' I #Vt .UE! 
18 I 
19 I I 
20 I 

' 21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

N"mboc of S'm"'' 0 

I 

! R<P"Icod ""I ' 95% 

·~ I ' ' ~ I i: 
I I !___ 

'----

PROBABILITY PLOT 

1000 

''" 
''" 

"' 
000 

roo 

''" 
000 

''" 
''" 
00 

000 000 '" '" ,. 000 '" om 0!0 "' '" 

I 111 Sample Data -Linear (Sample Data) I 



"'' "' '"' fiCAl E\IALUA1 IVN lll':INr. lOC: ~AI DISTRIBUTION 
PROJECT: Hukill Chemical Cor(2oration 

LOCATION: Well B 
COMPOUND: Xylenes (total) 

COMMENT: All ND 

Sample Normal Distribution ''If:·:::"' '""-Order loa Cone. Probabilit Quatrile ResidL 

:= 1 
2 
3 I 

4 ! 
5 ! 
6 ! 
7 

~ := 8 ~ 9 
10 ! 
11 ! 
12 ! 
13 

~ 
! 

14 

~ :::: 15 
16 
17 

' 
!I #VALUE! 

18 !I ! 
19 ·; I I 
20 ; ; ! 
21 
22 Nmm•l!ty?' #VALUE! 
23 
24 
25 
26 
27 
26 
29 
30 

N"mb" of S•mple" 
I 

; ! 

log() Natural Scale 
! Required Level of Co11fidence: 95% 

.I ; ! U~~er Confidence Limit #DIV/0! 
! Upper Tolerance Limit #DIV/0! #DIV/0! 

I ' i 

PROBABILITY PLOT 

1000 

"' 
000 

roo 

,, 

ro.o 

000 

"' 
"' 
'"' 

ly-0 

c_:_::_:: ::::J 
00 

000 "' moo 1500 "'" 0000 0000 3500 

I 
111 Sample Data -Linear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well B 
COMPOUND:~X~Ie~n~es~ro~t~ai~---------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

#DIV/D! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples·. 

\-distribution (-1, 0.1) 

Poisson Prediction Limit 

7 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



WELLF 



STATISTICAL i=VAI I u '"" USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor12oration 

lOCATION: Well F 
COMPOUND: 1,1,1-Trichloroethane 

COMMENT: All NO 

Sample Normal Distribution i ;; 10< 

Order Concentration Probabilil\1 Quatrile ""''"'I '' 1 ! 
2 ' 3 ' 4 

~ 
! ;---5 ! 

6 ! _!foL!!, ;---
7 I 
8 ! 
9 ' 10 

11 

I ;---12 
13 

'· 
;---

14 ! 
15 ! 
16 
17 ~Som• ~UE! 18 
19 I 
20 i i 
21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nombo~"' 
! 

I . ! 

25%Qo. 
"""'"' lo'OI ' ~ i ' i 

.] : I " 

PROBABILITY PLOT 

'""-' 

000 

"-' 

000 

00.0 

"' 

'" 

'" 
000 

'" 
'·' 0.00 0.10 000 "' .. .. "' "' '" "' '" 

I 
1!!1 Sample Data -Linear (Sample Data) 

I 



STATISTICAl EVALUATION USING lOG-NORMAl DISTRIBUTION 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~1~,1~.1f-T~r~ic~h~lo~m~e~~~a~ne~-----------------------------------------------------

COMMENT· All NO 

Sample Normal Distribution 1~ ~orrna!itio ,T'"Pwdo Order Log Cone. Probability Ouatrile R~ld"'l " i ! ! 
2 ! 

Em ' 3 

~ := 4 
5 
6 :--7 :-8 

lft~ 
9 I 

10 ;= 11 
12 c: 
13 !__ 
14 ~ 15 

·~ 

16 
17 ; #VA~: 
16 ; II 
19 
20 I ! 
21 
22 Normality?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

PROBABILITY PLOT 

' 

' 

' 
0 

' 

1~·0 .I 
L___C p 

' 

m Sample Data -Linear (Sample Data} 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~1~.1~.71-~T~ric~h~lo~m-e~th~a~n~e~(u~g~IL~)~------------------------------------------------

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitoring at RCRA Facilities, Jul 1992. p. 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution {-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#D!V/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: 1, 1~Dichloroethane 

COMMENT: All ND 

Sample Normal Distribution 
Cc •ffi<"'"';::''> '"", Order Cor~centration Probability Quatrile ""''"" b) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 ; I ;Scm; #VALUE! 
18 u 
19 

~ 20 I 
21 
22 Nonnality?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Ncmbe; of S•mol"' 
I ! 

I ; I ! 

~Oc;lri" ~ 
Required Level of Confidence: 95% 

' Ug~er Confidence Urn it: #DIV/0! 
Upper Tolerance Umit: #DIV/0! 

; 

~ 

PROBABILITY PLOT 

1000 

'" 
'" 
mo 

'" 

"' 
"' 

"' 
"' 

"' 
00 

' " " " " " " " '' " 

[ 11 Sample Data -linear {Sample Data) I 



STATISTICAL EVALUATION USING I tMAI, uo;::, o rm:!UTION 
PROJECT: Hukill Chemical Coq~oration 

lOCATION: Well F 
COMPOUND: 1, 1~Dichloroethane 

COMMENT: All ND 

Sample Normal Distributior'l Cc;ffi;:•:•;:;"' oe><~ Order Log Cone. Probability. Quatrile """"'' 1 
2 
3 
4 
5 
6 = 7 

~ 8 
9 

10 
11 ! 
12 ! 
13 

~ 
' 

14 

~ ::: 15 

16 
17 I~UE! 18 il I 
19 "i I . 
20 I i ! 
21 
22 No 'alitv?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 

I 
I 

Reoolood ,,~, ~ 
Natural Scale 

£0"'~"' c ' I 
I I #DIV/01 ! 

c 
PROBABILITY PLOT 

0000 

000 

000 

00.0 

ooo f---
000 

000 

000 

000 

y:;Q I 
'"-' ~ 

00 

0.00 000 1000 0>00 0000 ,,, 0000 0000 

I 
111 Sample Data -Linear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemica! Corporation 

LOCATION: Well F 
COMPOUND:~1~.1~-~D~ic~h~lo~ro~e~th~a=n=e~----------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

#DIV/0! 
Number of Non-detects 

Required Toler<!nce Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

t..(Jistribution (-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coreoration 

LOCATION: Well F 
COMPOUND: 2~Butanone 

COMMENT: All ND 

Sample Normal Distribution 

R"id"l 
(:, lk Nocmelllj ,T<'~""" Order Concentration Probabilit Quatrile 

1 
2 

til = 3 
4 
5 
6 
7 
8 -9 

~ 10 = 11 
12 
13 

~ ;-14 
15 ;-

~ 
16 
17 ; INAL ! 
18 ; II ! 
19 
20 II ! 
21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nom bee of Semol"' 0 
I 

I I 

~ 
Re ; '''"'I' ""' I 

!I I i: I ! 
II 

PROBABILITY PLOT 

'"' 
"·' 
00.0 

"' 
,, 
,, 
., 

"' 
20.0 

'" 
,, , 

" " " , , 
" " ,. ,, 

I m Sample Data -Lir~ear (Sample Data) I 



ST"' '"' fiCAL EV AI I 1 IUN II!': lNG I " DISTRIBUTION 
PROJECT: Hukill Chemica! Cor12oration 

LOCATION: Well F 
COMPOUND: 2-Butanone 

COMMENT: All ND 

Sample Normal Distribution ii" '""" Order Loa Cone. Probabilit Quatrile Ro;idc•l C< :'--
1 ' c--
2 ! 

3 ! c--
4 ' c---
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 Sh~WIIk1~cm: "" .UE! 

18 
19 ii I : 

20 I I 

21 
22 Nc nalitv?: #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

I 
Ncmboc of S•mpl": 

5% QcWII" R• I o<!' ~ 
Natural Scale 

! I 

I I ! ' i i 
! i i #OIV/0! 

I I : 

PROBABILITY PLOT 

1000 

000 

''·' 
"' 
"' 

"' 
000 

100 

'" y-0 

''" '-'----"- "" 00 

'" 100 0000 "'' oooo '"' "" "" 

I 
11 Sample Data - Unear {Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:c2~-B=u~t~a-no_n_e-----------------------------------------------------------------

COMMENT: All ND 

Sample 
Order Concenlr<ltion 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Poisson Distribution 

Statistical Anal sis of Groundwater Monilorin at RCRA Facilities, Jul 1992. p. 36 

#OIV/0! 
Number of Nor~-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

' Poisson Prediction limit: 

7 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAl EVAlUATION USING NORMAl DISTRIBUTION 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well F 
COMPOUND:~~~M~e~t~hy~II-~2~-P~e~n~ta~n~on~e~----------------------------------------------------

COMMENT: All ND 

Sample 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1000 

000 

'"-' 

"' 
"' 
"' 
"-' 

00.0 

00.0 

roo 

00 
000 0'0 

Normal Distribution 
Probabiiitv- Qua !rile 

' 
! 
! 
! 

' 
! 
! 

' I Scm' 

' 

No~olit'?' #VALUE! 

Iii Sample Data 

R•qci<ed ""I 1 

PROBABILITY PLOT 

~I" ~i: 

-Unear (Sample Data)~ 

~-

#VALUE! 



<:>1 '" o;::>O 1\,J.\L FVAI JJ, 1 IV"' II!'; INC'; lOG . '""' RIBUTION 
PROJECT: Hukil Chemical Cor[!oration 

LOCATION: Well F 
COMPOUND: 4-Methyi-2-Pentanone 

COMMENT: All ND 

Sample Normal Distribution I 
Order Lo Cone. Probabillt Quatrile Roold"'l C<effi< ,,, Pc 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 

~ t:::: 15 
16 
17 Sh; 

~ 
#VALUE! 

18 II 
19 i I I 
20 I ' 21 
22 "'~'"""' #VAI.UE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 
Ncmboc• I 

I 
I I 

log() Natural Scale 

25% Q"'''"" ! Required Level of Confidence: 95% 
! U~(!er Confidence Limit: #DIV/0! 

I ' Upper Tolerance Limit: #DIV/0! #DIV/0! 
I ' ; 

PROBABILITY PLOT 

1000 

000 

'" .. 
'" .. 
"" 
"" 
mo 

y=O I 100 

c.:...::". ""' M ... "" 1000 !500 ... "'" "" .. 
I • Sample Data -Unear{Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION:_:Wc;e"CIIc:_F:-:-::-::c--:--------------------------
COMPOUND: 4-Methyi-2-Pentanone 

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentratio11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Fadlities, Jul 1992. . 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Coq2oration 

LOCATION: Well F 
COMPOUND: Acetone 

COMMENT: All ND 

Sample Normal Distribution 1 il: l~orn:a!ily 
'""Pwdo Order Concentration Probability Quatrile R"idoel Cooffici 1•1 

1 

i 
I 

2 ! 

3 ! 

~ :-4 ! 

5 ! ! 
6 ! !_ 
7 ! !_ 
8 ! !_ 
9 ! 

10 ! f= 11 ! 

12 ' >----
>----13 ! !_ 

14 ! ~ 15 ! 
·~ 

16 
17 

'II 
#VAL 

18 
19 
20 it 

21 
22 No<m•litV?' #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

Nomb•n 
I 

i ' tillc--- "'' '"''" "'~'' "'"' 95% 

' 
I 

I I tillt= 
PROBABILITY PLOT 

!000 

000 

'" 
roo 

,, 
roo 

roo 

roo 

"' 
!00 

, ,, 0!0 om oro oro ,. 000 '-'" '" oro '" 

I 111 Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well F 
COMPOUND:~A~c~cl~o-ne~-------------------------------------------------------------

COMMENT· All ND 

Sample Normal Distribution 
R"id"'l 

·1 ~ormalit) ,'"'-
Order Loa Cone. Probabillt Quatrile C< 

1 ! \--
2 ~--
3 f-4 
5 ! Ell ~ 6 ! 

7 := 
8 \--
9 \--

10 \--
11 
12 ! t=l := 
13 !__ 

14 ~ 
15 ~ 
16 
17 I "s,m: #~ 18 ' ~ 19 
20 II ! 

21 
22 Normalitv?: #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

log() 

PROBABILITY PLOT 

0 

0 

0 

0 

ly- 0 I 

Ill Sample Data -Unear(Sample Data) 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well F 
COMPOUND:~A~c~cl~o~ne---------------------------------------------------------------

COMMENT: All NO 

Sample Poisson Distribution 

Order Concentration 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Fadlities, Jul 1992. . 36 

#DIV/01 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution [-1, 0.1) 

Poisson Prediction limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor12oration 

LOCATION: Well F 
COMPOUND: Chloroethane 

COMMENT: All NO 

Sample Normal Distribution 
I C1 

II 
1 ""emd" Order Concentration Probability Quatrile Reoldool ,,, 

1 I 
2 ! 
3 I 

4 ! 
5 ! 
6 ,_ 
7 ;-8 
9 ;-

10 '= 11 ,_ 
12 ,_ 
13 ,_ 
14 ;~ 15 

·~ 

16 
17 I ; 'S"m' #VAL ! 
18 II ! 
19 

~ 
I 

20 ; ! 
21 
22 Normality?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

N"mb•e~ I 
I ! 

I ; ! 

25%0ootril' Required Level of Confidence: 95% 
II Ueper Confidence Umll: #DIV/0! 

Upper Tolerance Limit: #DIV/0! 
I 

PROBABILITY PLOT 

'"' 

'" 

"' 
70.0 

'" 

"' 

"' 
'" 

'" 
'" 

'' 
'" '" '" '" '" '·" '" 0.00 '" "' 

,. 
I • Sample Data -linear (Sample Data) 

I 



PROJECT: Hukil Chemical Corporation 
LOCATION:.:;W"'e"'II.:;F:_ ____________________________ _ 

COMPOUND:~C~h~lo~ro~e"'~~a~n~e _____________________________ _ 

COMMENT All ND : 

Sampl~o" Cone. 
Normal Distribution 

R•<lo ""' 

II I 
m<" Order Probabili Quatrile ; 

1 ! 
2 ! 
3 ! ! 
4 ! ! 
5 ! 

~ 6 t-~ 7 t= 8 ' 9 

I 
L_ 

10 ~ 
11 ~ 12 

~ 
13 
14 
15 
16 
17 

~ ~ 18 
19 
20 I ' 
21 
22 '"lih!?· <VAll ICI 

23 
24 
25 
26 
27 
28 
29 
30 

PROBABILITY PLOT 

0 

0 

0 

0 

ly• 0 I -

111 Sample Data -Linear (Sample Data) 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Huki1 Chemical Corporation 

LOCATION: Well F 
COMPOUND:~C~h~lo~ro-e~~-a-ne------------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 

Order Concentration 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (·1, 0.1) 

Poisson Prediction Limit: 

95.0% 
95.0% 

#NUM! 
#DIV/0! 
#DIV/0! 

0.000 
0.000 



STAll<:> IICAl EVALUATION II~ INC:: DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

lOCATION: Well F 
COMPOUND: cis-1 ,2-Dichloroethylene 

COMMENT: 

Sample Normal Distribution ' Order Concentration Probabilit Quatrile Recld I Prndcct(b 
1 5.00 11.1 -1.22 
2 5.00 22.2 -0.76 
3 37.20 33.3 -0.43 
4 47.10 44.4 -0.14 
5 51.00 55.6 0.14 
6 64.00 66.7 0.43 
7 66.00 77.8 0.76 
8 89.40 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 ; i 75.269 
18 

II 19 I 
20 i I 
21 
22 No~eHty?o Appoern Nmmelly Di";lboled 
23 
24 
25 
26 
27 
28 
29 
30 

NomMI of Semp"' 

I 

Required Level of Confidence: 95% 
I i Uf:!(;!er Cor1fidence Limit: 65.32 

Upper Tolerance Limit: 104.8 
I il 

PROBABILITY PLOT 

1000 

I' - 0.8968x + 11891 
'"' 

'"" • --"" 

'"" 
f.-"" 

"·" -:---- • . , -- .... 
• m.o 

"' • --,., ::---
00 

'" 1000 eoo 0000 0000 0000 oooo moo "" 0000 '"" 

I • Sample Data -Linear (Sample Data) 
I 



PROJECT: Hukil Chemical Corporation 

LOCATION:_,W._,eeell,cFo-:o-C7"0~-,---,-~~~~~~~~~~~~~~~~~~~~~~~~
COMPOUND: cis-1 ,2-Dichloroethylene 

COMMENT· 

Sample 
Order Log Cone. 

1 0.70 
2 0.70 
3 1.57 
4 1.67 
5 1.71 
6 1.81 
7 1.82 
8 1.95 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0 

0 

0 

, • 
./ 

m Sample Data 

Normal Distribution ' 
Probabilit Quatrile Ro 'id" I C< 

11.1 -1.22 
22.2 -0.76 
33.3 -0.43 
444 -0.14 
55.6 0.14 
66.7 0.43 
77.8 0.76 
88.9 1.22 

' 
_,Do 

Required Level of Confidence: 
Upper Confidence Limit: 

Upper Tolerance Limit: 

PROBABILITY PLOT 

_j~ -"" -~. 
"'"" 
,..Y' 

~· 
~ • 

~ • 
,./ 

-Linear (Sample Data) 

il 
II 

ii I 

' 

li ',""Pmd"tl 

I 
I 

log() 
95% 
1.83 
2.50 

_).155 

~ 
lltDir<trih: 

Natural Scale 

315.1 



STATISTICAl EVAlUATION USING POISSON BASED PREDICTION liMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION:_,W-'-el"lc.!F=-:::--7C-~c-------------------------
COMPOUNO: cis-1,2-Dichloroethylene 

COMMENT: 

Sample Poisson Distribution 

Order Concentration 
1 5.000 
2 5.000 
3 37.200 
4 47.100 
5 51.000 
6 64.000 
7 66.000 
8 89.400 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 2 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution {7, 0.1} 

Poisson Prediction limit 

364.700 
8.000 

1.89 
0.125 
59.38 



PROJECT: Hukil Chemical Corporation 
LOCATION: Well F 
COMPOUND:~E~th~lb~e~nz~e~n~e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

COMMENT: All ND 

Sample Normal Distribution 
Order Concentration Probablll Ouatrile 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

i. 
; 

PROBABILITY PLOT 

":Coo--------~--------+---------L--------"---------L--------J---------,""---------C--------"-------__j 

11 Sample Data --Linear (Sample Data) 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical CorQoration 

LOCATION: Well F 
COMPOUND: Ethvlbenzene 

COMMENT: All ND 

Sample Normal Distribution 
Rooid"'l 

i.~c~ il . ;; Order LoQ Cone. Probability Qualrile " :'--
1 
2 c-
3 c-
4 c-
5 f= 6 
7 t= 
8 
9 

10 ! 
11 ! 

12 

~ 13 
14 
15 c-

~ 
16 
17 lkSum: #VALUE! 

18 i .I 

19 
' 

I 
20 i 

' ' 
21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

log() 
6 

' 
~ 

I of Co"'" ~ 
Natural Scale 

i 
i i 

~ I i #OIV/0! 
I :----

PROBABILITY PLOT 

1000 

'"" 

""" 
"" 
60.0 .. , 
., 
"" 

"" 
1M 

IY" 0 

c.:.= = 
"" """ '"" !DOD """ '""" "" •oo 3500 

I m Sample Data -Linear{Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well F COMPOUND:~E~th~lb-~-z_e_n_e ________________________________________________________ ___ 

COMMENT: All NO 

Sample Poisson Distribution 
Order Concenlr<ltion 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#OIV/0! 
Number of Non~detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1} 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Corf!oration 

LOCATION: Well F 
COMPOUND: Methvlene chloride 

COMMENT: All ND 

Sample Normal Distnbution 
Re>idcol C< ,;, 

'mt= Order Concentration Probability Quatrile 

1 
2 
3 
4 

;;---
5 
6 
7 
8 :---
9 

10 
:---

11 
:---

12 
13 
14 
15 
16 
17 i i tScm' #VALUE! 

18 11 

19 ii l I 

20 I l 

21 
22 Normalitv?: #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

Ncmboc of S•m~ 0 

25%0"'""' ! Re i ! of< 95% 

i : ~ 
! 

11 I ! 

I I 
I 

PROBABILITY PLOT 

1000 

"' 
''" 

''" 

''" 

"" 

"' 

'" 

"' 

'" 
" '" '" '" 

,. ,. '" "' '" '" 0.00 100 

I m Sample Data -Linear {Sample Data) I 



EVALUATION 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well F 
COMPOUND:~M~e~lh~le_n_e_c~h~lo-r~id~e------------------------------------------------------------

COMMENT· All ND 

Sample Normal Distribution ' ":"':~ ::£ Order Lo Cone. Probability Quatrile Re;id Cc 

= 1 c-- -
2 
3 
4 
5 
6 ' 7 :m ~ :-8 
9 , 

10 , 
11 , 
12 ;-13 ll 14 ~ ' E 15 
16 
17 Sh•p~ 18 
19 i I . 
20 il I ! 

21 
22 ,, #VALUEI 
23 
24 
25 
26 
27 
28 
29 
30 

i: 
i: 

PROBABILITY PLOT 

0 

0 

0 

0 

0 

0 

IY" 0 I 
0 tc....:.c p 
.0 

m1 Sample Data -Unear (Sample Data) 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT; Hukil Chemica! Corporation 

lOCATION: 7w~e~II~F~~~~---------------------------------------------------COMPOUND: Meth lene chloride 
COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIVfO! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

\-distribution (-1, 0.1) 

Poisson Prediction Limit 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DN/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAl uo<> fRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: Tetrachloroethene 

COMMENT: All ND 

Sample Nonnal Distribution i 
OO>OPmdo 

Order Concentration Probabililv Quatrile """"'I C< fi<io 1•1 
1 
2 
3 
4 
5 
6 II = 7 
8 
9 

10 
11 
12 -
13 

~ :1 14 = 15 
~ 

16 
17 Sh~ ~ 18 il 
19 'i I I 
20 i ' ! 
21 
22 NO<m•IMo #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

mb I 
I 

i 

"%0o "I' Required Level of Confiden~e: 95% 
i U[2f:!erConfidence Umit: #DIV/0! 

I Upper Tolerance Umit: #DIV/0! 
I 

~ 

PROBABILITY PLOT 

'"' 
wo 

wo 

'"" 
wo 

000 

"-' 

"-' 

000 

10.0 

00 

000 ._,, ow "' 000 000 000 oro ow 0" '" 

I m Sample Data -Linear (Sample Data) I 



STATISTICAL FVAUJ , 1 1v1.j I ""'M"' LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq;~oration 

LOCATION: Well F 
COMPOUND: Tetrachloroethene 

COMMENT: All ND 

Sample Normal Distr1bution 
R"idool 

i.e~ i ,;, 
Order Loa Cone. Probabilitv Quatrile "'' L_ 

1 -
2 
3 
4 ! 

5 ~ 
! ~ -

6 ! 

7 ! 

8 ! ! 

9 ! ! 

10 ! := 11 Jl 
! 

12 ! 

13 ! 
-

14 ! ! 

15 ! ! 

16 
17 

' 
lk Som: #VALUE! 

18 ; ! 

19 
20 II ! 

21 
22 Normalitv?: #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

Nomb'" I 
log~ 

I~ I ! 
! 

25% Qo.lrilo: Roqolcod L•"l of I ~:~ 
Natural Scale 

~ 
; i: 

I i i: #00/10! 

I ' 

PROBABILITY PLOT 

!000 

"' 
BD.O 

IDO 

000 

000 

000 

000 

000 

~ !00 A 

00 

000 om '" 000 oo 000 ow om ow 0.00 !00 

I 111 Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~T~e~tr=a~c~hl~o=w=e~fu=e=n=e------------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 

Order Concentration 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIV/01 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution {-1, 0.1) 

Poisson Prediction Limit: 

4 
95.0% 
95.0% 

#NUM! 
#DIV/0! 
#OIV/0! 

0.000 
0.000 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND: Toluene 

COMMENT: 

Sample Probo~:~" Di>tribc~~~!Oio il~ ~o:;r;:~ityiTestProduct (b Order Concentration """"'' 1 1.70 
2 1.70 
3 uo 
4 5.00 
5 5.00 
6 5.00 
7 5.00 
8 18.90 
9 

10 
11 
12 
13 
14 
15 

16 
17 i 12.029 
18 i il 

il 19 

~ 20 

21 
22 Nocm•li"?: Do" llv Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

N"mbocc 8 

25%Q"'"'' Required Level of Confidence: 95% 

~ 
U~f:!er Confidence limit 9.29 

Upper Tolerance limit: 16.9 
I . 

PROBABILITY PLOT 

IY- 3.6428x + 29.964 
1000 •0573 ...-
'"" --'"-' • ---mo -• 
000 ---• --mo 

.--· mo 

~ 
000 

mo • 
'"" 
"" 000 000 "' 000 000 1000 "" 1<00 0000 1>.00 0000 

I m Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: Toluene 

COMMENT: 

Sample P1ob,~::;:''' 'lo!Cbctioo 
Coo~c;~ ~' Pmdcct (t • Order loq Cone. Quatrile """"'' 1 0.23 

2 0.23 
3 0.23 
4 0.70 
5 0.70 
6 0.70 
7 0.70 
8 1.28 
9 

10 
11 
12 
13 I 14 
15 
16 
17 Shapiro-Wilk Sum: 0.863 
18 Sha iro-Wilk W: 0.822 
19 Critical Value: 5.0% 
20 Sha iro-Wilk Comparison W: 0.8180 
21 
22 Normality?: Appears LoqNormallv Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

log() 
Number of Samoles: 8 

Sam le Mean: 0.595 
Sam le Standard Devation: 0.360 

~~!1 Natural Scale 
25% Quatrile: 1.7 ; 

50% Quatrile median : 50 ' ; i: 
75% Ouatrile: 5.0 ; i: 20.8 

lnter.Quatrile Ran e: 3.30 
u erCutoff: 9.95 

PROBABILITY PLOT li ~ 67.858x + 9.593 
~ = 0.8049 

1000 -000 --'"" • --'"" • ~ 
'"" -_..... 
000 --- • 
00.0 

• -000 

000 
~ 

10.0 

"" 000 000 000 O.W 000 '"" '" .. 

I • Sample Data -Unear(Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~T~o~lu~en~e~-------------------------------------------------------------

COMMENT: 

Sample Poisson Distribution 

Order Concentration 
1 1.700 
2 1.700 
3 1.700 
4 5.000 
5 5.000 
6 5.000 
7 5.000 
8 18.900 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monilorin at RCRA Fadlities, Jul 1992. p. 36 

Poisson based Prediction Limit may not be Appropriate 

Number of Non-detects 7 
Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

Poisson Prediction Limit: 

44.000 
8.000 

1.89 
0.125 
10.44 



"I AI'" riCAL I'VAI I. UIUN USING . uo<> o RIBUTION 
PROJECT: Hukill Chemical Coq;!oration 

LOCATION: Well F 
COMPOUND: trans-1 ,2-Dichloroethtlene 

COMMENT: All ND 

Sample Normal Distributior~ i ~ ·~- ·:~~· ,•e><_ 
Order Concentrallon Probabilitv Quatrile Re ;id"'l :"= 1 

2 !----
3 !----
4 

~ 
5 
6 
7 
8 
9 

10 
11 
12 
13 I§ 14 
15 
16 
17 ~"~'-

#VALUE! 

18 I 

19 ' ' 

20 
21 
22 Nc nalitv?: #VAI.UE! 

23 
24 
25 
26 
27 
28 
29 
30 

I 
I ! 
I ! 

il Roo,iceil L 

' 
'i I ! 

I i ! 

I ' 

PROBABILITY PLOT 

\000 

000 

'" 
00.0 

00.0 

000 

"' 
000 

00.0 

'" 
00 

'-" '" '" 000 000 ,. "' 000 "' '" '" 

I !ill Sample Data -linear (Sample Data} I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor!;J:oration 

LOCATION: Well F 
COMPOUND: trans-1 ,2-Dichloroethtlene 

COMMENT: All ND 

Sample Normal Distribution 
RooidO<I i.c~~~~i i;i Order Lo Cone. Probabilltv Quatrile " 1 

I 2 
3 

c: 4 
5 
6 
7 
8 
9 

~ 10 

~ t: 11 
12 
13 
14 
15 
16 

Shocic~Wi~ #VAIIIFI 17 
18 il ! 
19 i I I 
20 i i ! 
21 
22 >!o .o!M• #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

N"mho1 I 
I I ! 

i I ! 

'"""' """"''""'"""~ 
Natural Scale 

il 

~ ' 

~ :ltnl\tln! !I 

PROBABILITY PLOT 

1000 

000 

000 

PO 

000 

000 

000 

000 

000 

100 

jY • 0 

"' 000 >00 1000 "" oooo ''" 0000 0000 

I 
a Sample Data -Linear{Sample Data} 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~tr~a~n~s-~1~.2~-~D~ic~h~lo~ro~e~t~hy~l~en~e~-----------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

#OIV/0! 
Number of Nor.-detects 

Required Tolerance Interval: 
Required ConfiderJce level: 

Concentration Sum: 
Number of Samples: 

\-distribution (-1, 0.1) 
0 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING . uo;:, fRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: Trichloroethene 

COMMENT: All ND 

Sample Normal Distribution ' 
Order Concentration Probabilit Quatrlle R"idc•l C< I ''I Po~ 

1 
2 :--3 :--4 :--5 
6 

~ f= 7 ! 

~ 8 ! 
9 ! :--10 ! 

11 ! 
12 ! 
13 

~ 
! 

14 ! 

~ t:: 15 ! 

16 
17 

~ 
#VALUE! 

18 
19 

. 

I 
20 i ol ' 
21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 

i 

~0"':"1' '--- Rooci"d Le"l , 
' 

' 
i: I 

I i: I 
I 

' '---~ 

PROBABILITY PLOT 

1000 

00! 

""' 
roo 

00! 

,, 

"' 
"' 

"' 

'" 
00 

'" '" '" "" '" '" "" "'" "" '" "' 

I 111 Sample Data -Linear (Sample Data) I 



" '"' '"' '""'- EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: Trichloroethene 

COMMENT: All ND 

Sample Normal Distribution 

R"''"" '(:,;iii, ;;; Order Loa Cone. Probabilitv Quatrile 
1 
2 
3 
4 
5 = 6 
7 
6 ! 
9 ! 

10 ! 
11 jj != 12 

~ 13 
14 ! 
15 ! 

16 
17 ii<Sum: #VALUE! 
18 

' 
H ! 

19 ;· I I 
20 ; I 

21 
22 Nome 1M: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

N"mbee< I 
I ! 

; ! 

Reoclced Le~l :;;'$, Natural Scale 
I ' -; I -

I - ' 
#DIVIO! 

I 

PROBABILITY PLOT 

1000 

''" 

"" 
'"' 
''-' 
0.! 

., 
"' 
20.0 

y 0 .I 
10.0 -
00 

"" ~~ 1000 "" 0000 ,, ,,,, 
"'" 

I 
IIi Sample Data -Linear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F COMPOUND:C:Tc'cri00che71o_r_oe--:t:-hen_e ____________________________ _ 

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitoring at RCRA Facilities, Jul 1992. p. 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical CorQoration 

LOCATION: Well F 
COMPOUND: Vinvl Chloride 

COMMENT: 

Sample Nonnal Distribution 
R"idool 

1 

cO.:~,,;c~,;, 'I ~""'""" Order Concentration Probabilitv Quatrile 

1 1.70 11.1 -1.22 

2 2.00 22.2 -0.76 

~ 3 7.90 33.3 -D.43 
4 10.00 44.4 -0.14 

5 10.00 55.6 0.14 

6 10.00 66.7 0.43 
7 10.00 77.8 0.76 

8 10.50 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 lkScm: 8.223 

18 i 

19 i I 

20 il 

21 
22 : Do" NotAooe" I 

23 
24 
25 
26 
27 
26 
29 
30 

cmb"' I 8 
I 

I 

il Required Level of Confidence: 95% 
U~J2er Confidence Limit: 10.26 

il Upper Tolerance Limit: 15.3 

I 

PROBABILITY PLOT 

1000 

"' 

'" 
000 

y- 6.1482x + 2.2744 

R2
- 0.7108 ~ 

'" --"" 
000 ---- • 
000 

000 ---.... -'" 
Oo 

"' '" '" '" '" 10.00 1200 

I 
• Sample Data -Linear (Sample Data} I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq:::!oration 

LOCATION: Well F 
COMPOUND: Vinyl Chloride 

COMMENT: 

Ocdoc lempl~og Cmo ~ Normal Distribution 
Residual i. c~~~~i~ i 1;i- - Pcodoot tbl Probability Quatrile 

11.1 -1.22 
22.2 ..0.76 

1m 33.3 -0.43 
44.4 ..0.14 
55.6 0.14 
66.7 0.43 
77.8 0.76 
88.9 1.22 

ii<Sum: 0.718 
il ., I I 

~ i i 

NocmeiM' Doe; Not, IIi Di;tri,tod 

I 
I 

i 

~~$. Natural Scale 

~ 
Re ied~ 

' ' I i 30.3 
I 

PROBABILITY PLOT 

1000 

000 

"" 

"' 
IR2 = o:es5s I 

:... 
'" 
"' ---"' --"' 

__.... 
' 

'" ' 1--
10.0 

,..--
" 
"' 

,_, ,. 000 '" '"" "" 

I 
1111 Sample Data -Linear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND: 2v.7,n~IC~hl-or7id~e-----------------------------------------------------------

COMMENT: 

Sample 
Order Concentration 

1 1.700 
2 2.000 
3 7.900 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

10.000 
10.000 
10.000 
10.000 
10.500 

Poisson Distribution 

Statistical Anal sis of Groundwater Monitorin at RCRA FaciliHes, Jut 1992. p. 36) 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 5 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-Distribution (7, 0.1) 

Poisson Prediction Limit: 

62.100 
8.000 

1.89 
0.125 
13.59 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well F 
COMPOUND: Xvlenes (total) 

COMMENT: All ND 

Sample Nonnal Distribution ' i 

Order Concentration Probability Quatrile Residual Co ,,, Pmd"< 
:'-

1 
2 f= 
3 
4 ! 

5 ! 

6 ! 

7 ! 

8 
~ ~ = 9 

10 ! -
11 ! 

12 ! 

13 I 

14 
~ 

! 

15 ! 

16 
17 Sh"PiiO~ #VALUE! 

18 
19 . ~·I 
20 i 

' ' 
21 
22 #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

Nomb" of S•molo' 
I 

' 

~ao:ril• IUM! Reooi"d L"ol ~ '' 

I ' 
I 

PROBABILITY PLOT 

•roo 

000 

'"" 
ThO 

roo 

000 

., 

roo 

'"" 
roo 

00 
oro ow "" oro ow oro ow 000 Oro '"' 

I 
111 Sample Data -Linear {Sample Data) 

I 



"' , ", '" neAL FVAI 11. 1 tv,. USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coreoration 

LOCATION: Well F 
COMPOUND: Xylenes (Ictal) 

COMMENT: All ND 

Sample Normal Distribution ; ;;; Order Loa Cone. Probabilit Quatrile Rooldo.l Cc 
1 '~ 
2 :-3 :-4 
5 f= 6 '---
7 :-
8 :--9 :--10 :--11 

12 Bf ! c-
13 ! ~ 
14 ! 

~ 15 ! ~ 
16 
17 ~s: 

#VALUE! 
18 
19 
20 II 

' 
21 
22 Nmm•lltV?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 
Nomb" of S•mploo: 

I 
I ! 

25% Q"""" #NL Ro,olcod Lo~l of! ~ 
Natural Scale 

' 

~ 
i: 

il: i: #DIV/0! 

II 

PROBABILITY PLOT 

1000 

'"-' 
ao_o 

"" 

"" 
"" 
<.0 

"" 
'"" pO 

'"" c.:__:: ::::! 

"" 
""" 000 1000 1>00 0000 "" 3000 "" 

I • Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION liMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well F 
COMPOUND:~X~Ie~nes~~to~ta~l~------------------------------------------------------~ 

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

#DIV/01 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit: 

7 
95.0% 
95.0% 

0.000 
0.000 

#NUMI 
#DIV/0! 
#DIV/0! 



WELLG 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well G 
COMPOUND: 1,1,1-Trichloroethane 

COMMENT: 

Sample Normal Distribution i i 
Order Concentration Probabilit Quatrile R"id"'l cooffioi; t(;) Pcodcot(b 

1 1.00 11.1 -1.22 
2 1.00 22.2 -0.76 
3 5.00 33.3 -0.43 
4 5.00 44.4 -0.14 
5 5.00 55.6 0.14 
6 5.00 66.7 0.43 
7 6.88 77.8 0.76 

I 8 25.00 88.9 1.22 
9 

10 
11 
12 
13 

I 14 
15 
16 
17 Shaoiro-Wilk Sum: 16.385 
18 Sha iro-Wilk W: 0.653 
19 Critical Value: 5% 
20 Sha iro-Wilk Comparison W: 0.8180 
21 
22 Normal it ?: Does Not Aooear Normal I Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

Number of Samples: 8 
Sam le Mean: 6.735 

s,m le Standard Devation: 7.667 

25% Quatrile: 4.0 Required level of Conftdence: 95% 
50% Ouatrile median : 5.0 U[!Qer Confidence Limit 11.87 

75% Quatrile: 5.5 Upper Tolerance Limit: 22.1 
lnter-Quatrile Ran e: 1.5 

u erCutoff: 7.7 

PROBABILITY PLOT 

!000 
IY"' 2.6654x + 32.049 

'"' ---.,, 
• ~ '"" --'" 

000 --.,, -.--___. 
000 

"" • 
000 

00 

000 '" "" 1000 2000 "" "" 

I • Sample Data -Unear{Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical CorQoration 

LOCATION: Well G 
COMPOUND: 1,1,1~Trichloroethane 

COMMENT: 

Sample Normal Distribution 
R"id"'l i. Co;ffi;;;~t I ., I .. Pwdootlb 

Order Loa Cone. Probabilitv Qua trite 
1 o.oo 11.1 -1.22 

2 0.00 22.2 -0.76 

3 0.70 33.3 ·0.43 

I 4 0.70 44.4 -0.14 

5 0.70 55.6 0.14 
6 0.70 66.7 0.43 
7 0.84 77.8 0.76 
8 1.40 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 ilk Sum: 1.111 

18 
19 ii I 

20 i i 

21 
22 II' Di,trtbcted 

23 
24 
25 
26 
27 
28 
29 
30 

~I 
log~ 

tog() Natural Scale 

B Required Level of Cor~fidence: 95% 

~ 
U~[:!er Confidertce Limit: 0.93 

I Upper Tolerance Limit: 1.54 34.8 

PROBABILITY PLOT 

I~: ~3-7x + 16.2271 

1000 

80.0 

' '' --• --"' • --00.0 

., ...,..--- • 
"' _.,..,...- • 
"' 
20.0 ---., 
" '" '" 

,. '" ·- '" '" 
,. ,. 

I m Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~1~,1~.71-~T~ric~h~lo-r~oe~th~a~n~e~(u-g~/~L)~------------------------------------------------

COMMENT: 

Poisson Distribution Poisson based Prediction Limit may not be Appropriate 
Ocdec Number of Non-detects 6 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 53.880 
Number of Samples: 8.000 

!-distribution {7, 0.1) 1.89 
0.125 

Poisson Prediction Limit: 12.18 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 



STATISTICAL EVALUATION USING NORMAL DiSTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: 1,1 ~Dichloroethane 

COMMENT: 

Sample Normal Distribution 

·:~:~,·-~· Order Concentration Probability Ouatrile Rc i I 
1 3.8 11.1 -1.22 
2 5 22.2 -0.76 
3 5 33.3 -0.43 
4 5.87 44.4 -0.14 
5 6.5 55.6 0.14 
6 8.04 66.7 0.43 
7 15.5 77.8 0.76 
8 66 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 i 41.531 
18 i ' 19 

~ 20 
' 

I 

21 
22 Nmm'"''' Doe• i 
23 
24 
25 
26 
27 
28 
29 
30 

N"mbe" 8 

I 

~ 
Required Level of Confidence: 95% 

Upper Confidence Umit: 28.62 . 
I. Upper Tolerance Limit: 56.9 

I 

PROBABILITY PLOT 

1000 
,, 0 0.8837>. '.2181 

I R2 = 0.471 J--
00.0 

L.----
'"" • --"" • ----W.O 

• ., ---~ -'"" 
• '"" 
• '"" 

''" 
00 

0 '" . . . . '" '" 

I 
1!1 Sample Data -Linear (Sample Data} 

I 



;:, ' A' '"' fiCAL EVALUATION USING I DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well G 
COMPOUND: 1, 1-Dichloroethane 

COMMENT: 

Sample Normal Distribution 
i Co;.~~i:u';';:;"Y '""Pc. 

Order L()g_Conc. Probability _ Quatrile """"'I octlb 
1 0.58 11.1 -1.22 
2 0.70 22.2 -0.76 
3 0.70 33.3 -0.43 

I 4 0.77 44.4 -0.14 
5 0.81 55.6 0.14 
6 0.91 66.7 0.43 
7 1.19 77.8 0.76 
8 1.82 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 

16 
17 Sh'PICO- 0.944 

16 I 
19 
20 II 

21 
22 No~•llty?: Do" Not APP"' II;DI;tribo 
23 
24 
2S 
26 
27 
28 
29 
30 

N"m''" I log2 

I 
~ 

log() Natural Scale 

~ 
Required Level of Confidence: 95% 

UJ:l:J:ler Confidence Limit: 1.20 

"I Upper Tolerance Limit: 1.74 55.1 

PROBABILITY PLOT 
y = 58.073x- 4.258 

R2 = 0.7341 

!ODD 

_./"" 
90.0 

/ 
"-' ' ./""" 
"' ' / 

..... 
"' v ' .. 

·V ., 
., /-" 
"' ' 
'"' 

"' 
"'' 

,. .. '" '"' "" "' -· '" '"' '"' 

I Bl Sample Data -Linear (Sample Data) I 



STATISTICAl EVALUATION USING POISSON BASED PREDICTION liMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~1~,1~-~D~ic~hl~or=o~ffi~h~an=e~------------------------------------------------------

COMMENT: 

om~l' Poisson Distribution 

Statistical Anal sis of Groundwater Monitoring at RCRA Facilities, Jul 1992. p. 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 2 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

Poisson Prediction Limit: 

115.710 
8.000 

1.89 
0.125 
22.33 



"1 AI'",''-'"'- FVJU I 'I IUN 11!':1!\IC.: tl. Lllt; fRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: 2MButanone 

COMMENT: All ND 

Sample Normal Distribution l~_t:J_or~:\it} ,'"'~ Order Concentration Probabili Ouatrile """"'I c. t 
1 ! 
2 ~ 3 ~ 4 
5 f-
6 
7 
8 ! 
9 

10 
11 
12 
13 
14 
15 ! 
16 
17 i i !Scm! 

~ 18 
' 

il 
19 I I 
20 i 
21 
22 No~•liN?! #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 
I ! 

i ! 

' ' "'"'~' i 
' 

! 
' 

I ! 
I ! I ! 

I ' 
! 

PROBABILITY PLOT 

100,0 

00,0 

'"" 
'"' 
"" 

"" .. 
'"' 

"·" 
''" 
00 

0 "' "' "' 00 00 "' "' 00 00 ' 

I 
w Sample Data -Linear (Sample Data} 

I 



STA 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~2~-B~u~ta~n-o-ne-------------------------------------------------------------

COMMENT· All ND 

Sample 
Order Log Cone. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0 

0 

0 

0 

111 Sample Data 

Normal Distribution 
C<~~c~or_~ 

~ 
Probability Quatrile Residual = ,'--

I 

""'"'' 

Required Level of Confidence: 
Upper Confidence Limll: 

Upper Tolerance Limit: 

PROBABILITY PLOT 

I'" o 

15,00 "' 

-Linear (Sample Data) 

c-

El 
--

c- = ! -

' 

i 

~ 
#VALUE' 

I of;() 
95% 

#DIV/0! 
#DIV/0! 

I 

IE 
#VALUE! 

! 

! 

Natural Scale 

#DIV/0! 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~2~-B~u~m~n-o_n_e------------------------------------------------------------

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jut 1992. p. 36) 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1} 
0 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



ST A""' o ''-"L EVALUA) ouN I I~ING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: 4-Methvi-2-Pentanone 

COMMENT: All NO 

Sample Normal Distribution 

Ct~ ,T"tPcodo Order Concentration Probabilit Quatrile ""''"'I 
1 

til ' 
2 t= 3 
4 ' 5 I ' 6 ' ' 7 :~ 8 ~ 9 ' 10 ! 

11 ! 
12 ~-13 :-14 I 
15 ' 16 
17 ; #VAL ' 16 II ' 19 

~ 20 ! 
21 
22 Normality?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nom"' of Som'"" 

' 

~· 
IUM! """'"' 95% 

' ; ' t ; I ' I ., ! 

' 
PROBABILITY PLOT 

!000 

000 

.00 

70.0 -
000 

>00 

•o 

000 

<00 

!00 

00 

000 0<0 0>0 000 o• o• o• 0<0 0.0 000 ., 

I Ill Sample Data -linear (Sample Data) I 



;::, 1 A 1 "'' 1 '""'- FVAI 11, 1 IUN ll!':ll\IC'; I 1111. uo<> rRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: 4-Methyi-2-Pentanone 

COMMENT: All NO 

Sample Normal Distribution 
' Order Lo Cone. Probability Quatrile ""id"" Cc ,!&--=B ~ 1 

2 :-- ,= 3 
4 
5 
6 
7 c- -= -8 
9 

10 
11 
12 
13 ! 
14 

~ 
,_ 

15 
16 ~ 

17 i i !Som• #VALUE! 
18 

~ 
' 19 

20 
I 

21 
22 Nc alitv?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

I 

I 
i 

log() Natural Scale 
I ! Required Level of Confidence: 95% 

i U~[;!er Confidence Limit: #DN/0! 
Upper Tolerance Limit: #DIV/0! #DIV/0! 

I 

PROBABILITY PLOT 

,ooo 

"" 
•o.o 

roo 

""" 
"" 
"" 
"" 

'"" 
'"" 

i'- 0 .. 1 

"·" 
"" "" 1000 1500 "" "" 0000 "" 

I 
1111 Sample Data -Unear{Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well G 
COMPOUND:~~~M~e~t~h~I-~2~-P~e-n~rn-n-on-e------------------------------------------------------

COMMENT: All ND 

Sample 
Order Concentration 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Poisson Distribution 

Statistical Anal is of Groundw-ater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DlV/01 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

t-distn"bution (-1, 0.1) 

Poisson Prediction Limit: 

95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/01 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Acetone 

COMMENT: All ND 

Sample Normal Distribution 
' 

Order Concentration Probability Quatrile R"!d"'l '; 
1 ! ',.---
2 ! :-3 ! I 
4 ! ~ 5 ! 

6 • t= 
7 :-
8 
9 ! c-

10 c-
11 f= 12 

== 
13 • 14 
15 
18 
17 ' ~ 

#VALUE! 

18 ; 

19 I ' 
20 " 21 
22 Nmm,l!;,?, #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

Nomb" of s,mol"' 0 

~ 

25o/~ Rc '"'" "' 

~ 
i: I 

" I 

I il : 
. ' 

PROBABILITY PLOT 

1000 

!00 

!00 

"' 
'"' 
!00 

., 
"' 
'"' 
''" 
00 

000 "' ''" '" o< '" 000 !OO '" '" "' 

I 
1111 Sample Data -Unear (Sample Data) 

I 
. 



PROJECT: Hukil Chemical Corporation 
LOCATION: Well G 

COMPOUND:~A~c~cl~o~ne~-------------------------------------------------------------
COMMENT· All ND 

Sample Normal Distribution 
Order Lo Cone. Probability Quatrile -""""'' Om·· 

F ~ 1 
2 l= 3 
4 e--
5 c---
6 ~ 7 t-8 ! 
9 ;--

10 ! t::: 
11 t-12 

B 13 
14 
15 
16 
17 

ill 
#VALUE! 

18 
19 
20 II 
21 
22 """""'''' #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

PROBABILITY PLOT 

0 

0 

0 

, 

, 

I' 0 I 
t::....::..O p 

m Sample Data -Unear (Sample Data) 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: WEJI G 
COMPOUND:~A~c~ffi~o~ne---------------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal is of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIV/01 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution {-1, 0.1) 

' Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM\ 
#D!V/0! 
#DW/0! 



;:, 1 AI 1;:, riCAL EVALUATION USING NORMAL u1;:, rRIBUTION 
PROJECT: Huki! Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Chloroethane 

COMMENT: All ND 

Sample Normal Distribution 

i 1~f·;:;'' 
.,,,_ 

Order Concentration Probability Quatrile Rei ml 

~ 1 
2 
3 
4 
5 
6 
7 ]§! I 

8 := 9 
10 ! 
11 ! 
12 ! 
13 ! 
14 

~ '~ 15 
~ 

16 
17 Shopico' I #VALUE' 
18 i I ! 
19 I 
20 il I ! 
21 
22 Nmm•lily?i #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nom bee of S•mploo; 
! 

I ! 

25% a""""' #NUM! 
"""'"' Lo"l 

I 95% 

~ ~ 
i• 

~ ., I i· 
il 

PROBABILITY PLOT 

1000 

''" 
,, 

"' 
,, 

"' 
"' 

"' 

"' 
,, 
, 
'" "' ,. 

'" ,. o.< '" om ,., ..• 100 

I 111 Sample Data -Unear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well G COMPOUND:~C~h~lo~ro~e~th_a_n_e __________________________________________________________ _ 

COMMENT: All NO 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DlV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Chloroethane 

COMMENT: All NO 

Sample Normal Distribution 

""''"'I 

1 
Ccoffi1 t't ~ Pcodo Order LoQ Cone. Probability Quatrile 

1 ! 

2 ~ 11 := 3 
4 ! 

5 !_ 

6 ',---
7 :-8 
9 ~ ~ f= 10 ~ 11 ! 

12 :-
13 ~ 
14 :-15 ·~ 

16 
17 lkSom: #VAL~ 
18 ; I 

19 ~ 20 II ! 

21 
22 No='"'"'' #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

log() 

Nomb<~l'" 
I ! 

' 
I ! 

~s~2 Natural Scale 
.I 

"''"'"' ''"I ' 

~ I I #DIV/0! 

I 

PROBABILITY PLOT 

1000 

00.0 

'" 
'" 
'"-' 

"' 

"' 

"·' 
"-' 

''-' 
IY" 0 

t::...:..: p 
00 

000 '" 10.00 15.00 woo "" ;ooo "" 

I a Sample Data -Linear (Sample Data) I 



I 

STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well G 
COMPOUND: 2c~is~-1~.~2-~D~ic~h~lo~r~oe=t~h~yl~e~ne~-------------------------------------------------------

COMMENT: 

Sample Normal Distribution 
Order Concentration Probability Quatrile 

1 1.00 11.1 -1.22 
2 2.50 22.2 -o.76 
3 5.00 33.3 ..0.43 
4 5.00 44.4 ..0.14 
5 5.00 55.6 0.14 
6 5.76 66.7 0.43 
7 11.20 77.8 0.76 
8 86.00 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 54: 
18 
19 'li I I 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Ncmbo" I 8 
I 

I • Required Level of Confidence: 95% 
Upper Confidence Limit 34.45 

Upper Tolerance Limit: 73.0 

PROBABILITY PLOT 

1000 

'" 
2 =0.4219. 1-

'" 
"' 

• ----• --"' • --'" __,_ 
"' 

• '" 
"' • 
'" 
00 

"' "" 

Ill Sample Data -linear (Sample Data} 



STAII<>IICAl EVAIIIATION il~INr. I !MAl. uo;::,, RIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: cis-1 ,2~Dichloroethtlene 

COMMENT: 

Sample Normal Distribution ' 
Order lo Cone. Probabilit Quatrile "''""'I Cooffioi< p, Hh 

1 o.oo 11.1 -1.22 

2 0.40 22.2 -0.76 
3 0.70 33.3 -0.43 
4 0.70 44.4 -0.14 
5 0.70 55.6 0.14 
6 0.76 66.7 0.43 

~ 7 1.05 77.8 0.76 
8 1.93 88.9 1.22 
9 

10 
11 
12 
15 
14 
15 
16 
17 

~ ~ 18 
19 I 
20 i 

' 
21 
22 . Ao 111 Dielribcted 

23 
24 
25 
26 
27 
28 
29 
30 

I 
I 

I i 

log(} Natural Scale 

I Required Level of Confidence: 95% 

i Ue!J:er Confidence Limit: 1.15 
Upper Tolerance Limit 1.90 79.7 

I 

PROBABILITY PLOT lr- 43.282x + 16.246 
w = 0.7875 

1000 

''" _.......,... .....--
... • _.......,... 
'" • .....--
"-' 

~ • 
ro.o 

.. _..< 

"·' 
_.......,... 

• 

"' 
_.......,... 

• 
10.0 

00 

'" '" 000 "' 000 '" 

I li Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION:_,WC"e"'II;-'G"-;:,-;-;---;:--;-------------------------
COMPOUND: cis~1 ,2-Dichloroethylene 

COMMENT: 

mplo Poisson Distribution 
Ocdoc 

Statistical Anal is of Groundwater Monitorin at RCRA Facilities, Jul 1992 . 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 4 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Co11celltration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

Poisson Prediction Umit: 

121.460 
8.000 

1.89 
0.125 
23.24 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Ethylbenzene 

COMMENT: 

Sample Nonnal Distribution 
Cooffi~ ""P<edcot {b . Order Concentration Probability __ Quatrile _ Residual 

1 1.00 11.1 -1.22 
2 1.00 22.2 .0.76 
3 5.00 33.3 -0.43 
4 5.00 44.4 -Q.14 
5 5.00 55.6 0.14 

B 6 5.00 66.7 0.43 
7 5.00 77.8 0.76 
8 6.00 88.9 1.22 
9 

10 
11 
12 m 13 
14 
15 
16 
17 Shapiro-Wilk Sum: 4.292 

18 Sha iro-Wilk W: 0.685 
19 Crttical Value: 5% 

20 Shapiro-Wilk Comparison W: 0.8180 

21 
22 Normality?: Does Not Appear Normally Distributed 

23 
24 
25 
26 
27 
28 
29 
30 

Number of Samples: 8 
Sam le Mean: 4.125 

Sam le Standard Devation: 1.959 

25% Quatrile: 40 Required Level of Confidence: 95% 

50% Quatrlle median : 5.0 UQQer Confidence Limit 5.44 
75% Quatrile: 50 Upper Tolerance Limit 8.1 

lnter-Quatrile Ran e: 1.0 
u erCutoff: 65 

PROBABILITY PLOT 

1000 

'" 
000 y 1. 7x~3.10081 
000 

000 --000 --000 ---,00 -r-
000 ,__ 
"" 
00 

000 '" '"" '"" 000 000 000 ,. 

I • Sample Data -Unear (Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukfl Chemical Cor12oration 

LOCATION: Well G 
COMPOUND: Ethylbenzene 

COMMENT: 

Sample Normal Distribution 

""''"" i.e~~~~~;;~~-~ Order Lao Cone. Probabilitv Quatrile I Pcodcct < 

1 0.00 11.1 -1.22 
2 0.00 22.2 ..0.76 
3 0.70 33.3 -0.43 
4 0.70 44.4 -0.14 
5 0.70 55.6 0.14 
6 0.70 66.7 0.43 
7 0.70 77.8 0.76 
8 0.78 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 lkScm' ill[ 18 ; 
19 ' ~ 20 II ; 

21 
22 I ' DoO> Not Aooooc I II {Distributed 

23 
24 
25 
26 
27 
28 
29 
30 

mo' 

~ 
log~ 

log() Natural Scale 
Required Level of Confidence: 95% 

.I ; U(!:!!er Confidence Limit: 0.76 
Upper Tolerance Limit: 1.20 15.8 

I .I m: 
PROBABILITY PLOT 

1000 

000 

000 " 8 + 15. 

IR' 0.6213 
70.0 -000 

00.0 -000 

000 ---000 

1--
10.0 

00 
000 000 ooo 000 .. .. 000 000 000 000 

I ' Sample Data -Linear (Sample Data) 
I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well G 
COMPOUND:~E~~~Ib~~-z-e_n_e-----------------------------------------------------------

COMMENT: 

Sample Poisson Distribution 

Order Concentration 
1 1.000 
2 1.000 
3 5.000 
4 5.000 
5 5.000 
6 5.000 
7 5.000 
8 6.000 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jut 1992. . 36 

Poisson based Prediction limit may not be Appropriate 
Number of Non-detects 7 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

1-distribufion (7, 0.1) 

' Poisson Prediction Limit 

33.000 
8.000 

1.89 
0.125 

8.44 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Methylene chloride 

COMMENT: All ND 

Sample Normal Distribution II II 
Order Concentration Probability Quatrile """"I 'I b) 

1 

=i 
! c-2 I 

3 ! f= 4 I 
5 ! ~ 6 ! 
7 ! c-
8 ! c-
9 ~ ! :--

10 ! f= 11 ! 
12 ! 
13 ! :--14 ! 
15 I :--

~ 
16 
17 

~~ 
#VALUE! 

18 
19 
20 II I 
21 
22 Normality?: #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Ncmb"' I 

I ~ ' ' 

25% Qc.t<lloo Reocl"d L"el ~ 95% 
i: 

il. i: 
I c---

~ 

PROBABILITY PLOT 

1000 

!00 

!00 

roo 

roo 

000 

00.0 

roo 

"' 
000 

00 

oro oro oro oro '-'' ow oro o.ro .. oro '·" 

I s Sample Data -Linear(Sample Data} I 



STATtS"• '""'- EVAI I u IVN USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukil Chemical Cor2:aration 

LOCATION: Well G 
COMPOUND: Methylene chloride 

COMMENT: All ND 

Sample Normal Distribution 
R"idc•l 

; II 

·'"'~ Order Lo CorJC. Probabilit Quatrile C<effi1 ,,, 
1 
2 :-3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

SMoi~Scm' #VALUE! 17 
18 il . 

19 1i I I 
20 ; II ; ! 

21 
22 #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

' Nom bee of S•mol'" 
I 
I 

Reoclced L•~l ~~$. Natural Scale 

·ill~t"'ll' ' ' ' 
'' c--- #DIV/0! 

I II 
~ 
~ 

PROBABILITY PLOT 

1000 

""' 
"-' 

,. . 
... .. 
.. 
.. 
,.. 

,-o I 
''-' p L___C .. . ., .. !000 "'' "" "" 

,.., 
"" 

I 
!!I Sample Data -Unear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukil Chemical Corporation 

LOCATION: Well G 
COMPOUND: 7M"'e""th"71e_n_e_c"hl,--or7idc-e----------------------------

COMMENT: All ND 

Sample Poisson Distribution 

Order Concentration 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal is of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



ST A 1 '"' o '"'"- EVALUATION USING . uo;:, fRIBUTION 
PROJECT: Hukill Chemica! Cor12oration 

LOCATION: Well G 
COMPOUND: Tetrachloroethene 

COMMENT: All ND 

Sample Normal Distribution il li 
Order Concentration Probabilil\1 Qua trite R"idc.l ' 1 

I 
! 

2 :-3 ,_ 
4 :-5 ;-6 
7 := 8 L_ 
9 ~ 10 

~ 11 f-12 
13 ;-
14 E 15 ! 
16 
17 

~~ #VA~ 
18 
19 
20 il ! 
21 
22 No~•li!V?; #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nomboc• I 
I 

I 

;o;_n, ''"' ' R<Qolced Le%1 of Coc<oo 

~ 
; i: I 

I .~ i: I ; 
'--

PROBABILITY PLOT 

1000 

000 

'" 

'" 
'" 

'" 
'" 
'" 

'" 
"' 

" '" '" '" '" ,. ,., 
''" om "'' '" "' 

I 11 Sample Data -Unear {Sample Data} I 



"" """' fiCAl EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor12oration 

LOCATION: Well G 
COMPOUND: Tetrachloroethene 

COMMENT: All ND 

Sample Nonnal Distribution 
RooldO>I 

i.e~ il ;;; -,~ Order Loa Cone. Probabilitv Quatrile 
1 
2 
3 :-
4 f= 5 ~ 6 c-
7 
8 
9 

10 
11 
12 -
13 
14 ! 

15 
16 
17 Shlli~~t" S"m' #VALUE! 

18 
19 I 
20 II I 

21 
22 #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

I 

N"mb,c of S•mP"" 
~ 

5% OO>bileo Roq"lred Lo~l . ~ 
Natural Scale 

' 'I I 
~ 

i: 

' 
i: #DIV/0! 

I I 

PROBABILITY PLOT 

\00.0 

"' 
'"" 
"-' 
,o_o 

•o 

•o 

M.O 

"' 

~ 10.0 A 

00 
000 '" 000 0.00 0.00 000 ,., 

'" 00 000 !00 

I m Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G COMPOUND:~T~e~tr~a~ch~l~or=o~e~th_e_n_e __________________________________________________________ __ 

COMMENT:AIIND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monilorin at RCRA Facilities, Jul 1992. . 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution {-1, 0.1} 

' Poisson Prediction Limit: 

4 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DJV/0! 



STATISTICAL EVIl.! II li IUN USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Toluene 

COMMENT: All NO 

Sample Normal Distribution II II 
Order Concentrat'1on Probability Quatrile ""''"'I Coeffici (e) Pwdo 

1 ' t=ll = 2 ~ 3 
4 ! 
5 ! 
6 ! 
7 ! -8 ;-liJ 9 =ml = 10 ;-

11 ! 
12 ! 
13 

~ 14 
15 ! 
16 

',~ 
#VAL 17 ! 

18 ! 
19 

~ . 20 II ! 
21 
22 Nocmellty?• #VALUE! 
23 
24 
25 
26 
27 
28 
29 
30 

Nombec' I 
I ! 

I ; ! 

25%00~ Reguired level of Confidence: 95% 
Uwer Confidence Um'1t #DIV/0! 

il ! Upper Tolerance Limit: #DIV/0! 
! 
! 

PROBABILITY PLOT 

1000 

000 

,, 

"' 
,, 
,, 

"' 
,, 

"' -
,, 

, 
'" "' '" 

,, ,. ,, ,, 
'" 0.00 '" '" 

I 
m Sample Data -Linear (Sample Data) 

I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well G 
COMPOUND: Toluene 

COMMENT: All ND 

Sample Normal Distribution 
Reoido'l ·~r;~~;i II 

"'Pmdo Order loo Cone. Probabilitv Qua trite 
1 ! ! 
2 

I 
! 

11 ~ 3 ! 
4 ! 
5 ! t= 
6 ! L_ 
7 ! L_ 
8 I L_ 
9 ! >---10 

~ ~ ~ 
11 
12 '--
13 ! '--
14 ! '--15 ! 

16 

~ 17 I #VA> "F! 
18 i 
19 

~ 20 i I 

21 
22 Nnrm:<~litv?: #VALLIF! 
23 
24 
25 
26 
27 
28 
29 
30 

Nombec of S'mpleoo 

~ 
! 

I 
' 

! 

f Ccc'o ~ 
Natural Scale 

' i 
'I i ! ; 

! ; :ttnllfln! 

I 'I ' i 

PROBABILITY PLOT 

!000 

OM 

<0.0 

'"" 
60.0 

'"' 
'"" 

'"' 
"" y- 0 

'"' ~ ~ 

"' 
'"" 000 1000 1500 2000 "'' 0000 0000 

I 
11 Sample Data -linear(Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION UMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~T~o~lu~en~e---------------------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

S!atisllcal Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 

#DIV/01 
Number of Nor~-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit: 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor12oration 

lOCATION: Well G 
COMPOUND: trans~1 ,2-Dichloroethtlene 

COMMENT: All ND 

Sample Normal Distribu~on 
R"!dool i Coe~c~or~:;it~ ,'"~ 

Order Concentration Probability Ouatrile 

1 II 
! 

2 ' 
3 := 4 ! 

5 ! 

6 ! := 7 ! 

8 il I ! 

9 ! ' 
10 ! 

;-
11 ! f= 12 ! !--
13 ! !--
14 ! ~ 15 ! 

16 
17 

,, #VALl 

18 ! 

19 ~ 
I 

20 II i ! 

21 
22 #VALUE! 

23 
24 
25 
26 
27 
28 
29 
30 

NcmM" 
I 

I 

if':"" m~ 
Re '''" lo~l. ' 

' ' I " ., : 

PROBABILITY PLOT 

1000 

9o.O 

"' 

"' 

'" 
"' .. 
'" 
"' 

'" 
" 
'" '" '" '" .. "' '" '" '" '" '" 

I 11 Sample Data -Unear(Sample Data) I 



STA DISTRIBUTION 
PROJECT: Hukill Chemical Corporation 

lOCATION:~W~e~II~G~~~~~------------------------------------------------~ 
COMPOUND: trans-1 ,2-Dichloroethylene 

COMMENT· All ND 

Sample 
Order Loa Corle. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0 

0 

0 

0 

00 

11 Sample Data 

Normal Distribution 
Probabilit Ouatrile Ro I C! 

I 

Normality?: 

Required Level of Confidence: 
Upper Confidence Limit 

Upper Tolerance Limit 

PROBABILITY PLOT 

I', o 

~.~or_n~a~il) 

" ' ' ' 
' ' 

' i 
I 

#VALUE! 

log() 
95% 

#DIV/0! 
#DIV/0! 

I 
L".'....::.." p 

-Linear (Sample Data) 

''""p 
c-
~ >--->--->--->---c-
~ >--->--->--->---c-
~ 

Natural Scale 

#DIV/0! 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~tr=a~n~s-~1~.2~-~D~ic~h~lo~ro~e~th~y~len~e~-----------------------------------------------------

COMMENT: All ND 

Sample Poisson Distribution 
Order Concentration 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Groundwater Monitoring at RCRA Facilities, Jut 1992. p. 36 

#DIV/0! 
Number of Non-detects 

Required Tolerance Interval: 
Required Confidence Level: 

Concentration Sum: 
Number of Samples: 

!-distribution (-1, 0.1) 

Poisson Prediction Limit 

8 
95.0% 
95.0% 

0.000 
0.000 

#NUM! 
#DIV/0! 
#DIV/0! 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND: Trichloroethene 

COMMENT: 

Sample Normal Distribution 

""""'I ~-~-~·· Order Concentration Probabi!it Quatrile 
1 1.00 11.1 -1.22 
2 1.00 22.2 -0.76 
3 5.00 33.3 -0.43 
4 5.00 44.4 -0.14 
5 5.00 55.6 0.14 
6 5.00 66.7 0.43 
7 5.00 77.8 0.76 
8 11.00 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 i 7.318 

18 i 
19 
20 il 

21 
22 No~oiM' Do" II 

' 
23 
24 
25 
26 
27 
28 
29 
30 

""' I 8 
I 

I 

,, ,(), tril' Required Level of Confidence: 95% 

I UJ2!2er Confidence Limit: 6.83 
il Upper Tolerance Limit: 11.0 

.I 

PROBABILITY PLOT 

1000 
I, 7.4074x + 14.8151 

I R2 = 0.714 L 
"" --... 

' -mo -m --'"' :....----
"' --__.. 

m 

"' --- • 
"' .--
"' 
"' 
00 

000 "' "' '" ''" 1000 12.00 

I ' Sample Data -Linear (Sample Data) I 



STATISTICAL EVALUATION USING LOG-NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor12oration 

LOCATION: Well G 
COMPOUND: Trichloroethene 

COMMENT: 

Sample Normal Distribution 
Re;id"'l T (:;~ffi;,; Order Loq Cone. Probability Quatrile Pcodcot<b 

1 0.00 11.1 -1.22 
2 0.00 22.2 -0.76 

=m 3 0.70 33.3 -0.43 
4 0.70 44.4 -0.14 
5 0.70 55.6 0.14 
6 0.70 66.7 0.43 
7 0.70 77.8 0.76 
8 1.04 88.9 1.22 
9 

II 10 
11 
12 
13 
14 
15 
16 
17 Shaoir~~um: 0.851 
18 
19 i I I 
20 I 
21 
22 No~olito?' Doe' II~ Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

Ncmboc of Somole;, 
log() -8 

I 

~ I ; 

log() Natural Scale 
.0 Required Level of Confider~ce: 95% 

! Ueeer Confidence Limit: 0.81 
Upper Tolerance limit: 1.31 20.4 

; 

PROBABILITY PLOT 

0000 

000 

1: = 62.731 + 14.431 

000 • 
"' --• -~ 60.0 --· 50.0 

000 -- • -- • 
"' ---000 -10,0 

0.0 
000 000 .. ... ... 000 .. 

I 
m Sample Data -linear (Sample Data) 

I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~T~r~ic~h~lo~ro-e~th_e_n_e--------------------------------------------------------------

COMMENT: 

Sample Poisson Distribution 
Order Concentration 

1 1.000 
2 1.000 
3 5.000 
4 5.000 
5 5.000 
6 5.000 
7 5.000 
8 11.000 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Statistical Anal sis of Grot!Tldwater Monilorin at RCRA Facilities, Jul 1992. p. 36 

Poisson based Prediction limit may not be Appropriate 
Number of Non-detects 7 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

H:!istribution (7, 0.1) 

' Poisson Prediction Limit 

38.000 
8.000 

1.89 
0.125 

9.36 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Cor~oration 

LOCATION: Well G 
COMPOUND: Vinyl Chloride 

COMMENT: 

,'m~l• Proba~~;~al lotrlbotioc 

Old" 

~~ a"''"' """"'' I Pmdool(b 

I 
I 
I= 

Shapiro-Wilk Sum: 9.919 
Sha iro-Wilk W: 0.759 

Critical Value: 5% 
Shapiro-Wilk Comparison W: 0.8180 

Normalit ?: Does Not Appear Norm all Distributed 

Number of Samples: 8 
Sam le Mean: 6.238 

Sam le Standard Devation: 4.302 

25% Quatrile: 1.8 Required Level of Conflder~ce: 95% 
50% Quatrlle median : 8.0 U(;!QSr Confidence Limit: 9.12 

75% Quatri\e: 10.0 Upper Tolerance Limit: 14.9 
lnter-Quatrile Ran e: 8.3 

u erCutoff: 22.4 

PROBABILITY PLOT 

1000 

'"' 

'" 
'" I' ':,'~~:~:"'1 
'"' ---'" -----· '"' 
'DO ---

• --wo 

'"' 

"' '" '" '" O.DD ''" "'" 12.00 

I • Sample Data -Linear (Sample Data) I 



STATISTICAl EVAlUATION USING lOG-NORMAl DISTRIBUTION 
PROJECT: Hukill Chemical Coq~oration 

LOCATION: Well G 
COMPOUND: Vinyl Chloride 

COMMENT: 

Sample Normal Distribution i II ~~· ~~Pcodool(b: Order Log Cone. Probability Quatrile R"idool~ 'i 
1 0.00 11.1 -1.22 
2 0.00 22.2 -.{1.76 
3 0.30 33.3 -0.43 
4 0.77 44.4 -Q.14 
5 1.00 55.6 0.14 
6 1.00 66.7 0.43 
7 1.00 77.8 0.76 
8 1.00 88.9 1.22 
9 

10 
11 
12 
13 
14 
15 
16 
17 Shaoiro-Wilk Sum: 1.056 
18 Sha irO-Wllk W: 0.759 
19 Critical Value: 5.0% 
20 Sha iro-Wilk Comparison W: 0.8180 
21 
22 Normality?: Does Not Appear LoqNormallv Distributed 
23 
24 
25 
26 
27 
28 
29 
30 

log() 
Number of SamPles: 8 

Sam le Mean: 0.634 
Sam le Standard Devation: 0.458 

log() Natural Scale 
25% Quatrile: 1.8 Required Level of Confidence: 95% 

50% Quatrile median : 8.0 Ueeer Confidence Umit 0.94 
75%Quatrile: 10.0 Upper Toleral'\ce Umit: 1.55 35.9 

lnter-Quatrile Ran e: 8.25 
u erCutoff: 22.38 

PROBABILITY PLOT 

1000 

000 

'"" 
~~-_54.167x + 15. "I 

'"" 
000 ----•o 

'"" -- • 
'DO ----.....----I-' '"" -'"" 
00 

000 000 000 000 '" '" 0.00 

I • Sample Data -linear (Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G 
COMPOUND:~~~~n~IC~h~lo-r~id~e-----------------------------------------------------------

COMMENT: 

Ocdoc '~mplo Poisson Distribution 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. . 36 

Poisson based Prediction Limit may not be Appropriate 
Number of Non-detects 7 

Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum: 
Number of Samples: 

!-distribution (7, 0.1) 

Poisson Prediction Limit: 

49.900 
8.000 

1.89 
0.125 
11.49 



STATISTICAL EVALUATION USING NORMAL DISTRIBUTION 
PROJECT: Hukill Chemical Corr2:oration 

LOCATION: Well G 
COMPOUND: Xvlenes (total) 

COMMENT: 

Sample 
Pmbo~~:;:'''' ,'"''"~~~bile 

""""" H ','"~otlbL Order Concentration 
1 2.00 
2 2.00 
3 5.00 
4 5.00 

I 5 5.00 
6 6.70 
7 15.00 
8 
9 

10 
11 
12 
13 

ii 14 
15 
16 
17 Sha iro-Wilk Sum: 9.527 18 Sha iro-Wilk W: 0.781 19 

Critical Value: 5% 20 Shapiro-Wilk Comparison W: 0.8030 
21 
22 Normanty1: Does Not ~pear Normally Distributed 23 
24 
25 
26 
27 
28 
29 
30 

Number of Samples: 7 
Sam le Mean: 5.814 

Sam le Standard Devation·. 4.402 

25% Quatrile: 3.5 Required Level of Confidence: 95% 50% Quatrile median : 5.0 Ueeer Confidence Umi!'. 9.05 75%Quatrile: 5.9 Upper Tolerance Umit 15.0 lnter-Quatrile Ran e: 2.4 
u erCutoff: 9.4 

PROBABILITY PLOT 

1000 y ~ 5.2044x + 19.74\ 
R 0.7197 -000 

~ • 
'" 

• 1.----"' --• wo 

"' 
wo ----"' -- • 

"' 

'" 
00 

'" '·" 000 '" '" 1000 1200 0000 10.00 

I m Sample Data -Linear (Sample Data) I 



STAII<>riCAl EVAII u ou,. ll~ING I or; II. DISTRIBUTION 
PROJECT: Hukill Chemical Cor_Qoratlon 

LOCATION: Well G 
COMPOUND: Xylenes (Dotal) 

COMMENT: 

Sample Nonnal Distribution 
' 

Pm< ootlb\ J 
Order Loa Cone. Probabilit Quatrile ""''"" Coeffioi; "'' 1 0.30 12.5 -1.15 

2 0.30 25.0 -Q.67 
3 0.70 37.5 -0.32 

I 
4 0.70 50.0 0.00 
5 0.70 62.5 0.32 
6 0.83 75.0 0.67 
7 1.18 87.5 1.15 
8 

I 
9 

10 
11 
12 
13 
14 
15 
16 
17 

~om 18 
I 19 

I 20 ; 
' 21 

22 
N< MIM< ADD< II 23 

24 
25 
26 
27 
28 
29 
30 

Nomb", I 
logt; 

I I~ 

log() Natural Scale .o. "I• Required Level of Confidence: 95% i 
U~eer Confidence Urn it: 0.90 

Upper Tolerance Limit: 1.30 20.1 

PROBABILITY PLOT 

Y"' 82.737x-5.5653 
'"' '· 
"' 
'" ~ • 

• ~ '"-' 

"' • ~ 
"' ~ 

v '" ,.,.- • 
wo 

"' 
. .,...., 
• '" 

" '" '" 0.<0 '" 000 '" '" '" 

L 111 Sample Data -Linear(Sample Data) I 



STATISTICAL EVALUATION USING POISSON BASED PREDICTION LIMIT 
PROJECT: Hukill Chemical Corporation 

LOCATION: Well G COMPOUND:~X~Ie~n~es~to~t~ai~---------------------------------------------------------
COMMENT· 

,'m~r, Poisson Distribution Poisson based Prediction Limit may not be Appropriate Ord" Number of Non-detects 6 
Required Tolerance Interval: 95.0% 
Required Confidence Level: 95.0% 

Concentration Sum; 40.700 
Number of Samples: 7.000 

t-distribLition (6, 0.1} 1.94 
c 0.143 

Poisson Prediction limit 11.10 

Statistical Anal sis of Groundwater Monitorin at RCRA Facilities, Jul 1992. p. 36 
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HUKILL CHEMICAL CORPORATION 
7013 KRICK ROAD • BEDFORD, OHIO 44146-4493 · 216 I 232-9400 • FAX 216 I 232-9477 

Over Forty Years of Quality Products and Services 

U.S. Army Corps of Engineers, Buffalo District 
Attn: Regulatory Branch 
1776 Niagara Street 
Buffalo, N.Y. 14207-3199 

Dear Engineer: 

Hay 23, 1990 

Hukill Chemical Corporation (HCC) would like to enclose the 
existing storm drainage ditch which runs from south to north 
along the eastern side of their property. This would allow us to 
fill in the east area to provide space for further expansion. 

The area containing the storm ditch which is below the existing 
plant grade is about 0. 6 acres. The HCC property surrounding 
this area is all at a higher elevation. The storm drain water is 
conducted onto the property from under the Conrail railroad 
tracks through a 30 inch diameter reinforced concrete pipe. The 
water in this ditch is conducted off the HCC property through a 
36 inch diameter reinforced concrete pipe. 

The HCC Outfall 001 has an NPDES permit and currently conducts 
surface water, NO process water, into the storm drain ditch. We 
are complying with the NPDES Permit and plan to contain low flow 
condition water from the Outfall 001 for testing and proper 
disposal. 

We also plan to replace the existing 1, 500 gallori containment 
tank, not shown, with a 15,000 gallon containment tank which will 
help us meet the NPDES Permit requirements. This containment 
system will serve to help contain any materials that may get 
into the system during an emergency spill situation. 

We have contracted the services of an engineering firm to design 
the enclosure for the storm drain ditch. The drawings enclosed 
with this permit application have been adapted from the 
engineering firm's preliminary design. 

The area containing the ditch does not appear as a wetlands on 
the "Soil Survey of Cuyahoga County, Ohio." It is in an "EIF" 
area which does not appear on the list of Hydric soils or on the 
list of Non-Hydric Map Units with Hydric Components. It does not 
appear to meet the description of Hydric soil. The National 
Wetlands Inventory Map of the area does not indicate that this 
ditch and surrounding area is a wetlands. 

CHEMICAL DISTRIBUTION • SOLVENT RECLAIMING • HAZARDOUS WASTE SERVICES 

EPA J.D. NO. OHD001926740 



We hope that the Corps will consider 
able to issue a general permit so 
proposed enclosure this summer. 

this a minor activity and be 
that HCC may complete the 

Please call Ed Price, Engineering Consultant, if you have any 
questions regarding the enclosed application. He can be reached 
at the Hukill Chemical Corporation, phone (216) 232-9400. He 
1-1ill be contacting you shortly, as advised by your office, to 
find out how you have determined the application should be 
processed. 

Sincerely yours, 
HUK),~L CHEH~s:fL CPR.PO~ATION 

(r:t-o!J'~~ 
Robert L. Hukill 
President 

enclosure 

cc: Ed Price, Engineering Consultant 



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0702-0036 I 
(33 CJf'R 325) Expves 30 June 1989 i 

' 

The Department of the Army ?@rmit pr~ ls authorized. by s~ction 10 of Lhe River and'H.arbor Act of 1899, Section 404 of the I Clean Water Act and Section 103 or the Marine, Protection, Research and Sanctuaries Act. These Laws require permits authonzmg 
activities in or a!feetinQ: navigable wat.ers of the United States, the di&cha.rge of dredgro or fill material into waters of the linited States, I 
and tb~ traw;port.&.tioa of dredlf&d mat.erid Cor the purpose of dumping it into ocean wa.ters. ln!ortl'l&tion provided on this form w1ll be I UBed in evaluating tb.e a-pl'!ication for a pumit. Won:nation in this application is. rna.de a matter of public record through issuance of a 

I public notiee, Di&clo&ure of the informatica requested ill volunt.uy; however, the data requested a.re c.eeeamry in order to communicate 
with tho a:pplicant and to •V111uate tbe pemlit application. If neeesmuy infon:ne.tion i.s not provided, the permit applic:s.tion cannot be I proceued oor can a permit be issued. 

I 
One s.at of original dnwings or good reproducible copies which show the loeation and character of the proposed activi~y rnwt be I attached to th.ia application (iee S4lflpl.e drrnoings and in.atroctiom) and be submitted to the Dirtrict Engineer-having jurisdiction over i 
tbe loation of the propo2;eCi activity. An applie&tion that is not completed in full will be returned. I 

' 
1. APPLICATION NUMBER (To 041 GUWwd b1 CorpaJ 3. NAME, ADDRESS, AND TITLE OF AUTHOAIZ!:O AGENT I 

I 
2. NAME AND ADDRESS OF APPLICANT T&lepl'lone 1'10, during bu.&il'l&ul\oun 

Robert L. Hukill, President 
Hukill Chemical Corporation A/C ( ) (ReBidcrtceJ 

7013 Krick Road A/C I ) (0fffr:eJ 

Bedford, Ohio 44146 Statc::ment of Authorlution: 1 herOOy 4crtUgnstsend autl'\-ot'ize 

to met in my behalf as !'1"1¥ 

TeiG'f)~OI'III no, during business noun 8QlJftt In the p.l'e<:esrdn; of thl1 permit opolle$-tion and to furnish, ypon reaueet, 

~=I Information in N~ of tho &POilcatlol'l. 

I 
A/C { ) (R~J SIGNATUAE OF APP\.ICANT DATE 

A/C { 216> 232 9/;;QQ (Off'L:tiJ 

4. DETAILED DESCRIPTION OF PROPOSED ACTIVITY 

44. ACTIVITY 

We propose to enclose the existing storm drain ditch in reinforced concrete pipe (RCP) 
from the existing headwall on the south end to the existing headwall at the north end. 
This is a straight line distance of approximately 270 feet. We propose to install three 
manholes located upstream, downstream·and at the intersection of Hukill's Outfall 001. 
We also propose to install one catch basin to provide surface dr_ainage· and lead to the 
north end of the proposed RCP. Then we propose to use engineered fill techniques to bring 
the level to the existing plant level. . 

6b, PURPOSE 

The purpose of this proposed project is to provide additional plant expansion to the east 
of Hukill's existing facilities. The compacted fill area will provide space for roadway, 
storage tank dikes and a future rail siding. 

I 
4c.. OtSCHAFICiE OF DREDGED OA Fll..l.. MATERIAL. 

Not applicable. 

EO IT ION OF ..:t.PA R:l tO:. nR~nl ETE !Pron..o...,,t. OAEN-CWCl-N, 
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I__, APPROX. !55 ' 

I SPILL CONTAIN~ENT VALVE [ CF VEST RAIL 

EXISTING 
CONCRETE 980'EL 

15.000 go]. 
CONTAIN~ENT TK. 

I PROPOSED I 

NOTE: PROPOSE TO ENCLOSE THE 

EXISTING STOR~ DRAINAGE DITCH 

AND THEN USE CO~PACTEO FILL 

TO BRING AREA TO GRADE OF 
EXISTING CONCRETE RDADIJAY. 
'JILL PROVIDE CATCH BASIN AT 
NORTH END TO TAKE SURFACE 

RUN-OFF TO STDR~ DRAIN. 

~H"3 

980' ~ 
9(5' I 

970'--~+-------------
l5"RCP 

965. --=::--/~ PRESENT GRADE 

960. l!fM --._0 ITCH I NORML \lATER DEPTH. 
955· ~~·TO 36' RCP 

to 2 ~ J 

PROPOSED ENCLOSURE OF DRAINAGE DITCH 
(TRIBUTARY OF TINKER'S CREEK I 

CUYAHOGA COUNTY. OHIO 
HUKILL CHE~ICAL CORPORATION 

PROFILE VIEIJ AT OUTFALL LINE 

\SITEOIJGS\ACPER~A.O\IG 

Scole: 1" • 20' 

Rev. 5/22/90 
SHEET 3 of 3 

Approx, Woler Llnes: 

Hlgh VoLer 1 fool 

Low Voler Jllo 2 lnches 



REPLY TO 
ATTENTION OF 

R.egulat.ory Branch 

DEPARTMENT OF THE ARMY 
BUFFAlO DISTRICT, CORPS' OF ENGINEERS 

1778 NIAGARA STREET 
BUFFALO, NEW YORK 14207-3199 

.June 6, 1990 

~~@~llW~~ 
JUN 1::. 1990 

HUKILL CHEMICAL COR.P~ 
SUB.JECT: Processing No. 90-494-29, Nationwide Parmi ts 
33 CFR 330.5(a)(26) 

Hukill Chemical Corporation 
Mr. Robert Hukill 
7013 Krick Road 
Bedford, Ohio 44146 

Dear i"lr. Hukill: 

ltJater>~ay: Unnamed trib. (Tinkers Creek) 
Town: Bedford 
County: Cuyahoga 
State: Ohio 

The proposed channel enclosure is authorized by the enclosed 
Nationwide permit provided the attached conditions and management. 
practices are satisfied. Plea.se note that our verification of 
the applicability of the Nationwide Permit i.s valid until the 
per·mit are modified, reissued, or revoked. All the Nationwide 
Permits are scheduled to be modified, reissued, or revoked prior 
to .January 13, 1992. It is your responsibility to r·emain 
informed of change.s to the Nationwide Permits. A public notice 
announcing the changes will be issued whe.n the.y occur. Ple.ase. 
note. that if you commence. or are. unde.r contract to commence. this 
activity before the date the Nationwide Permits are modified or 
revoked, you will have twelve months from the date of 
modificat.ion or revocation to complete the activity under the 
present terms and conditions of these Nationwide Permits. 

You are encouraged to contact the appropriate state and 
local governmental officials to insure that the proposed work 
complies with their requirements. 

Questions pertai.ning to this matter should be directed to 
Ms. Lisa Norfolk, who may be contacte.d by calling 716-879-4324, 
or by writing to the above. address. 

Enclosure.s 

Since.rely, 

;;!· 
]f,Z:"'?- Hugh F. Boyd II I 

/ Colonel, U.S. Army 
Commanding 
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ACTIVITIES AUTHORIZED UNDER 33 CFR 330.5(a): 

(26) Discharges of dredged or fill material into the waters listed in paragraphs (a) (26) (i) and (ii) of this section except those which cause the loss or substantial adverse modification of 10 acres or more of such waters of the United states, including wetlands. For discharges which cause the loss or substantial adverse modification of 1 to 10 acres of such waters, including wetlands, notification to the district engineer is required in accordance with Section 330.7 of this section. [Section 404] 

(i) Non-tidal rivers, streams, and their lakes and impoundments, including adjacent wetlands, that are located above the headwaters. 

(ii) Other non-tidal waters of the United States, including adjacent wetlands, that are not part of a surface tributary system to interstate waters or navigable waters of the United States (i.e. isolated waters). 



330.5(b) Conditions. 

!'he following special conditions must be followed in order for the nationwide peraits identified in paragraph (a) of this 
section to he valid: 

Ill That any di!charge of dredged or fill material eill not occur in the proximity of a public uater supply intake. 

(2) That any discharge of dredged or fill material uill not occur in areas of concentrated shellfish production unless the 
discharge is directly related to a shellfish harvesting activity authorized by paragraph (a)(4) of this section. 

(3) That the activity 'ill not jeopardize a threatened or endangered species as identified under the Endangered Species let 
(ESI), or destroy or adversely modify the critical habitat of such species. In the case of Federal agencies, it is the 
agencies" responsibility to comply 1ith the requirements of them. If the activity aay adversely affect any listed species or 
critical habitat, the District Engineer must initiate Section 7 consultation in accordance lith the ESA. In such cases, the 
District Engineer may: 

(i) Initiate ooction 1 consultation and then, upon completion, authorize the activity under the nationwide permit by 
adding, if appropriate, activity specific conditions, or 

{iii Prior to or concurrent with section 7 consultation, he aay recoamend discretionary authority (See section 330.8), 
or usa modification, suspension, or revocation procedures (See 33 CFR 325.1). 

(4) !bat the activity shall not significantly disrupt the movement of those species of aquatic life indigenous to the waterbody 
(unless the primary purpose of the fill is to impound water); 

(5) That any discharge of dredged or fill material shall consist of suitable material free from toxic pollutants (see section 
307 0! the Clean Water let) in toxic amounts; 

(6) That any etructcre or fill authorized shall be properly maintained. 

(7) That the activity will not occur in a component of the National Wild and Scenic River System; nor in a river officially 
designated by Congress as a "study river" for possible inclusion in the system, vbile the river is in an official study status; 

til That the activity shall not cause an unacceptable interference sith navigation; 

(9) That, if the activity may adversely affect historic properties which the Hational Park Service has listed on, or deterained 
"eligible for listing on, the National Register of Historic Places, the permittee sill notify the District Kngineer. If the 
Dictrict Engineer determines that such historic properties may be adversely affected, he will provide tb~ Advisory Counsel on 
Historic Preservation an opportunity to comment on the effects on such historic properties or he ail! consider modification, 
suspension, or revocation in accordance sith 33 CFR 325.7. Furthermore, that, if the peraittee before or during prosecution of 
the work authorized, encounters a historic property that has not been listed or detmined eligible for listing on the National 
Register, but ahich nay be eligible for listing in the National Register, he shall immediately notify the District Engineer; 

{10) ihat the construction or c·peration of the activity vill not impair reserved tribal rights, including, but not limited to, 
reserved eater rights and treaty fishing and hunting rights; 

(Ill ihat in certain states, an individual state •ater quality certification must be obtained or valved (See~ 330.9); 

(12) !hat in certain states, an individual state coastal zone management consistency concurrence aust be obtained or waived 
(See~ 330.10); 

"13) That the activity vill comply •itb regional conditions vhich may have been added by the Division Engineer 
!See§ 330.S(a)); and 

[14) That the managenent practices listed in f 330.6 of this part shall be follmd to the maximum extent practicable. 

(Continued on Reverse Side) 



Part 330.6 Hanaee•ent Practice•. 

(;) In addition to the conditions specified in part 330.5 of this Part, the following manage1ent practices shall be folloeed. 
\o the mari1u1 extent practicable, in order to minimize the adverse effects of these discharges on the aquatic environment. 
Failure to comply oith these practices may be cause for the District Engineer to recom&end, or the Division Engineer to take, 
discretionary authority to regulate the activity on an individual or regional basis pursuant to part 330.8 of this Part. 

(II ~ischarge of dredged or fill •aterial into waters of the United States shall be avoided or ainiaized through the uoe of 
0\ber practical alternatives. 

(2) Discharges in spa•ning areas during spawning seasons shall be avoided. 

\3) Discharges shall not restrict or impede the &ovement of aquatic species indigenous to the vaters or the passage of normal 
or exrected high flo•s or cause the relocation of tbe eater (unless the primary purpose of the fill is to impound vaters). 

(4) If the discharge creates an impoundment of vater, adverse impacts on the aquatic ecosystea caused by the accelerated 
p111age of vater and/or the re1triction of its flov shall be miniaized. 

(5) cisrharge in wetlands areas shall be avoided. 

(6) Heav> equipmt working in wetlands shall be placed on aats. 

(7) Discharges inlc• breeding areas for migratory aat<rfowl shall be avoided. 

(II Ill temporary fills shall be removed in their entirety. 



Professional Service Industries, Inc. 

TESTED FOR: Hukill Chemical PROJECT: Ford Motor Company 
Walton Hills Facility 
Walton Hills, Ohio 

DATE: 

7013 Krick Rd. 
Bedford, Ohio 44146 
Attn: Ed Price 

June 11, 1990 OUR REPORT NO.: 141-00074-1 

REMARKS: As requested by Mr. Ed Price from Hukill Chemical, we reported to the 
above referenced project this date to obtain proctor samplesG We met with 

Mr~ Larry Righi from Ford Motor Company at the site for instructions on where 
to sample the material. Two samples were taken from stockpiled material. 
One (1) from the parking lot area and one (1) from the dye storage area. 
Samples were delivered to our laboratory for testing. 

cc: Hukill Chemical (2) 

KM:sk 

5555 Canal Road Cleveland, OH 44125 

Respectfully submitted, 

PROFESSIONAl SERVICE INDUSTRIES, INC. 
Inspector: K. McJunkins 

• Phone:216/447·1335 Fax: 216/642·7008 



Professional Service Industries, Inc. 

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR: Hukill Chemical Corp. 
7013 Krick Rd. 
Bedford, Ohio 44146 

June 11, 1990 
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PROJECT: Ford Motor Company 
Walton Hills, Ohio 

OUR REPORT NO.: 141-00074-2 

TEST DATA Soil I.D. No. 1 

Visual Classification: Brown & Gray Silty Clay, some sand and shale 
Fragments. (CL) 

Sample Source: Material from Ford, Walton Hills Die Storage 
Area obtained by PSI Technician on June 11, 1990 

Method of Test: ASTM D698 Standard Test (Method 11 C") 

Test Results: 
Maximum Dry Density: 115.1 lbs/ft' 
Optimum Moisture Content: 16.4 % 

ORGANIC CONTENT by 1.0. I. 4.4% 
Atterberg Limits: 

Liquid Limit: , Plastic Limit: , PI: 
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MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

cc: Hukill Chemical Co.:Ed Price (2) 

:mh 

PSI A-1 00-1 5555 Canal Road • Cleveland, OH 44125 • Phone: 216/447-1335 

Respectfully submitted, 
Professional Service Industries, Inc. 

Fax: 216/642-7008 



Professional Service Industries, Inc. 

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR' Hukill Chemical Corp. 
7013 Krick Rd. 
Bedford, Ohio 44146 

PROJECT' Ford Motor Company 
Walton Hills, Ohio 

DATE' June 11, 1990 

II 
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OUR REPORT NO '141-000 7 4-3 

TEST DATA Soil 1. D. No. 2 

Visual Classification: Brown & gray silty clay, some sand and shale 
fragments. (CL) 

Sample Source: 

Method of Test 

Test Results: 

Material from Ford, Walton Hills inside 
parking lot obtained by PSI Technician on 
June 11, 1990. 
ASTM D698 Standard Test (Method 11 C11

) 

Maximum Dry Density: 117. 5 lbsift' 

Optimum Moisture Content: 15. 1 % 

Organic Content by L.O.I. 4.8% 
· ~ Atterberg Limits: 

Liquid Limit: , Plastic Limit: , PI: 
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MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

cc: Hukill Chemical Co.:Ed Price (2) 
Respectfully submitted, 
Professional Service Industries, Inc. 

:mh 

5555 Canal Road • • 
PSI A-100-1 

Cleveland, OH 44125 Phone: 216/447-1335 Fax: 216/642-7008 



Professional Service Industries, Inc. 

f{;c 1/flf/7;o/c:' 
REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR: Hukill Chemical PROJECT: Hukill Chemical 

DATE: 
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7013 Krick Rd. 
Bedford, Ohio 44146 
Attn: Mr. Ed Price 

July 5, 1990 
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7013 Krick Rd. 
Bedford, Ohio 44146 

OUR REPORT NO.: 141-00074-4 

TEST DATA Soil I.D. NO. 3 

B d "1 1 Visual Classification: rown an gray Sl ty c ay, 
sand, trace gravetc yock fr 

-and root fibers. 1 
Sample Source: On site excavated material 

by PSI technician on July 5 

some 
agments 

obtained 
' 1990. 

; Method ofT est: ASTM D698 (Standard Test " A") 

Test Results: 
Maximum Dry Density: 116.4 lbs/ft' 
Optimum Moisture Content 15.7 % 

Organic content by 1.0.1. 3.8% 
: Atterberg Limits: 

Liquid Limit: , Plastic Limit , PI: 
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16 18 20 22 24 26 
MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

CL. Hukill Chemical (2) Respectfully submitted, 
Professional Service Industries, Inc. 

PSI:sk 

PSI A-100-1 5555 Canal Road Cleveland, OH 44125 • Phone:216/447·1335 0 Fax: 216/642·7008 



TESTED FOR: 

DATE: 

REMARKS: 

Professional Service Industries, Inc. 

Hukill Chemical Corporation 
7013 Krick Rd. 
Bedfor, Ohio 44146 

July 5, 1990 

PROJECT: 

Hukill Chemical 
Walton Hills, Ohio 

OUR REPORT NO : 141-00074 -3 

As requested, we visited the site to obtain a proctor sample of the in place 
material at the bOttom edge of the cut as shown on the attached drawing. We 
explained to the Hukill Chemical personnel that we could not provide a sketch 
showing where the soft spots are in the fill with out the contractor present 
to run a proof rolling of the area. The preposed fill area appeared to be all 
brown and gray mottled clay overundetermined subsurface material. OUr-inspection 
will continue. 

Respectfully submitted, 
PROFESSIONAL SERVICE INDUSTRIES, INC. 

Inspector: Nicholas J. Gerold 

cc: Hukill Chemical (2) 

NJG:bjg 

~~L!:UW~~ 
JUL 17 1990 

HUKILL CHEMICAL CORP-"" 

5555 Canal Road Cleveland, OH 44125 0 Phone: 2161447-1335 Fax: 2161642·7008 
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CHEM CAL TESTING 

. form MOTOR. 

• WALTON HILLS STAMPING PLANT 
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Professional Service Industries, Inc. 
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Professional Service Industries, Inc. 

September 26, 1989 

.... -, 

Ford Motor 
Walton Hills Stamping Plant 
7845 Northfield Road 
P. 0, Box 211 
Walton Hills, Ohio 44146 

Attention: Mr. tarry Riqhi 

- -, ... . - - ..... , -· ~ 

Re: Chemical Testing 
PSI File Number: 142-95113 

Gentlemen: 

Per your request, a wood sample and a '•soil/gravel sample 
were subjected to chemical tests to determine the presence of 
the following parameters: 

Cyanide 
pH 
Sulfide 
Copper 
Zinc 
PCB 
Lead 

Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Selenium 

The results of these tests are included in Tables 1 
through 8 in the Appendix. 

9000 Bank Street Cleveland, OH 44125 .. Phone:216/642·7000 
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Ford Motor 
September 26, 1989 

We appreciate the opportunity of working with you an this 
project. Should you have any questions regarding the contents 
of this submittal, please do not hesitate to call. 

CAL/md 

3cc: Ford Motor 

Very truly yours, 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

Craig A. Lass 

staff .. ~n~,inee(z 

I ,_ ..- . 
Vija . Khosla, Ph.D., P.E. 
Division Manager 

• 

' · ... · 
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TABLE NO. 1 

Leachate testing in accordance with USEPA Manual SW846 Method 1310 

l'R!PA&\TI«D -
~ ANALYSIS DA__-m 

Sl.lver 9/ 8- 9/12/89 
Arsenic 9/ 8/89 
Barium 9/ 8- 9/11/89 

Cadmium 9/ 8- 9/12/89 
Chromi llllll 9/ 8- 9/11/89 
Mercury 9/ 8/89 

Lead 9/ 8- 9/12/89 
Seleni'UIII 9/ 8/89 

ron!:: ND (None Detected) 

Initial ~ 
Final~ 
Amount of acetic acid used per ~~~ethod 

liP &mW::'I'I«D rn!E: 9/ 7/89 

jli&JLT 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

5.4 su 
5.2 81.1 

20 ml 

Dltfi!L'U«D 
LOOT 

0.02 mg/1 
0.005 mg/1 

0.2 mg/1 

0.02 mg/1 
0.05 mg/1 

0.005 mg/1 

0.1 mg/1 
0.005 mg/1 

. :. ,. 



PMWm'l'm 

Cyanide 
pH 
Sulfide 

IDH:: NO (None Detected) 

!.·!_~~1,~:y;:r~r->:~,--_ :· 
. _, ;. '·. -·:·-· ... ·,.,,, 

:; ',1 

TABLE: NO. 2 

. FmP.ARATiaf -
NW.lSIS J:lolt'l1!.: 

9/ 6/89 
9/ 6/89 
9/ 6/89 

RI'SSULT 

1.7 
5.4 

65 

IMi'dJl'l~ 

LnaT 

0.1 mg/kg 
!liU 

50 ~ 

... • 



TABLE NO 3 

Total metals a.naJ:ysis results - u received 

Copper 
Zinc 

9/ s- 9/12/89 
9/ 6- 9/12/8:3 

220 
420 

-- .·· 
-·_.,:; 

. . . 

' ~, " ;: I ·.:.:: -·. ~ _; 

· iia~ft~~ 



TABLE NO. i 

PCB-1016 ND 
PCB-1221 ND 
PCB-1232 ND 

PCB-1242 ND 
PCB-1248 ND 
FC!l-1254 2 

PCB-1260 ND 
!?CB-1262 

!em: ND (None Detected, lcrwer detectable UW.t = 1 
ND* (None Detected, lcrwer detectable limit "' 

(Not. Analyzed) 



,... 

TABLE NO. 5 

·~ m = .. soiL/~~s~. 

HE"'...U.S AN.U.n'IOO. IU!t'tkt 
~ L.IS'I.' 

Leachate testing in accordance with USEPA Manual SW846 Method 1310 

~ 

Silver 
Arsenic 
llarillll' 

Cadmi1,;1!1 
Olrcmit.= 
Mercury 

Lead 
SeleniUIII 

Initial pH 
Pinal Pi 

J?m!PARA'i'ION -
MW..1SIS M'l.'B 

9/ 8- 9/12/89 
9/ ata9 
9/ a- 9/11/89 

9/ a- 9/12/89 
9/ 8- 9/11/89 
9/ 8/89 

9/ 8- 9/12/89 
9/ 8/89 

Amount of acetic acid used per method 

l!P li:n'RICr!ON M'm: 9/ 7/89 

JmSUL'f 

0.03 
0.008 

1.3 

0.04 
ND 
ND 

ND 
0.016 

10.0 su 
5.0 Sll 

400 lid 

l'lfi'lliit!ON 
LIIfi'1' 

0.02 mg/1 
0.005 mg/1 

0.2 mg/1 

0.02 mg/1 
0.05 mg/1 

0.005 mg/1 

0.1 mg/1 
0.005 mg/1 

'. ·~_,_;-: '- . 
: -~ ~- . .::: . . ~ ; 

.:f~ _-

o4-' I··' 

./" --"'~ 

.::; 

Y-'~;-- I, {f> 



Cyanide 
~ 
Sulfide 

TABLE NO. 6 

9/ 6/89 
9/ 6/89 
9/ 6/89 

1.4 
10.0 

190 

llld1!Li'ICN 
LDm' 

0.1 mg/kg 
su 

50 mg/kg 

.. _ ;·', : . 
. -~ ' ' 

.. •' .. ',_. 



T/:\ B T. S: l\10 . 7 

~ .· ~ m : SOIL/GRAVEL SAMPLB 

Copper 
Zinc 

MlrnWI NW.Yl'ICM. IW'Ud' 
SliUCim LIST 

9/ 6- 9/12/89 
9/ 6- 9/12/89 

43 
2fo 

iliiui!Lna« 
LIHlT 



·:. 

TABLE NO. 8 

.. ,, 

~ ~ m: SOIL/GRAVEL ~ 

FOL~~ 

*"""' 11000 LIM'- 00 

\ 

PCIH016 ND 
PCB-1221 ND 
PCB-1232 ND ) 

PCB-1242 ND 
PCB-1248 ND 
PCB-1254 ND 

PCB-1260 ND 
PCB-1262 

:ml:: ND (None Detected, lower detectable limit ::: 1 
ND* (None Detected, lower detectable limit. :: 

(Not Analyzed) 

mg/kg) u rec'd 
IIIIU'kg) u rec 'd 

c • 

• 
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AppendixC 

SECTIONE 



Revised 1123/06 

Quality Assurance And Quality Control 

Appropriate use of analytical data generated requires reliance on the quality 

control practices incorporated in the sampling and analytical methods and procedures. 

The facility requires the use of approved methods for sampling and analysis operations 

such as those described in USEPA SW-846 Test Methods for Evaluating Solid Waste. 

Specific quality assurance and quality control is dependent on 

such things as sample matrix, type of analysis, and types of instruments involved. The 

facility requires that laboratories performing hazardous waste determination have a 

documented quality assurance program in place to assure the reliability of data. To verify 

adherence to the documented quality assurance program, the facility conducts routine 

audits of the laboratory. Typically, these audits consist of reviews of the laboratories 

organization, chain of custody procedures, calibration procedures and frequency, 

analytical procedures and standard operating procedures, data reduction, data validation, 

data reporting, internal quality control checks, internal audits, preventative maintenance, 

corrective action, quality assurance reports to management, training, instrumentation, 

laboratory approvals, certifications, laboratory cleanliness, and other appropriate areas. 

To maintain sample integrity, the facility collects samples in accordance with 

SW-846 guidance. Holding times, preservatives, sample containers, and sampling 

techniques identified in SW-846 are strictly adhered to. Chain of custody procedures are 

followed to track the sample in-house and accompany each sample to the laboratory and 

are returned to the facility when analysis is complete. 

To verify reproducibility and reliability of data, the facility routinely submits 

duplicates and blanks as blind samples to the laboratories. Duplicate samples will be 

SECT!ONE Appendix C 



Revised 1/23/06 

collected at a frequency of one per ten samples . The data generated from blank samples 

are used to indicate cross contamination or laboratory contamination. The data generated 

from duplicates are used to verify reproducibility. Trip blanks will also be use at a 

frequency of one per shipping container carrying VOC samples. Once the data has been 

found acceptable, they are compared to the appropriate regulatory threshold and the 

waste is handled appropriately. The data are then filed at the facility for a minimum of 

three years. All these measures combine to provide a system wherein the confidence and 

reliability of the data can be reasonably assured. 

SECTIONE Appendix C 



Hukill Chemical Corporation Revised 1/27/06 

AppendixD 

Section E 1 AppendixD 



Hukill Chemical Corporation Revised 1L27L06 : 

OBSERVATION WELL WeliNo. 

PROPOSED 

GENERALIZED CONSTRUCTION Boring No. 

PROJECT Hukill Chemical ComEanx FILENO. NA 

LOCATION Generalized Observation Well Construction PROJECTMGR NA 

CLIENT Hukill Chemical Com:p:anx FIELD REP. NA 

CONTRACTOR TBD DATE INSTALLED PROPOSED 
DRILLER TBD WATER LEVEL NA 

Ground El. ft ~Location Pro~sed Well I 0 Guard Pipe 

EI.Datum D Roadway Box 

SOIL/ROCK BOREHOLE r-:Type of protoctive covernock 

CONDITIONS BACKFILL 

O.OIT Height/Depth of top of guard pipe/roadway box 3.0 ft 
above/below ground surface 

CONCRETE -. 
Height/Depth of top of riser pipe 2.5 ft 

l.OFf abovelhelow ground surface 

I.OFf 

14---Type of protective casing: STEEL GUARD PIPE 

Length 5.0 ft 

Inside Diameter 4.000 in 

~Depth of bottom of guard pipe/roadway box ft 

Ty(!e of Seals To(! of Seal (ft) Thickness (ft} 

BENTONITE Concrete (+0.~ 1.5 

Bentonite Seal 1.0 17.0 

Ll 

Type of riser pipe: SCHEDULE40PVC 

Inside diameter of riser pipe 2.0 in 

Type of backfill around riser SAND/BENTONITE 

l8.0Ff r---Diameter of borehole 4.25 in 

18.0FT I 
-, t-

:::::: ! Depth to top of well screen -20 ft 

~ ! 
~ = = Type of screen SCHEDULE 40 PVC 

:::::: 
:::::: Screen gauge or size of openings No 10.0.01 in 

Sll..ICASAND u l ~ Diameter of screen 2.0 in 

! = = Type of backfill around screen #5 or #7 SiliCA SAND 
I 
! :::::: 
! ~ ! ~ Depth of bottom of well screen ! -30 ft 
I ~ ' I__:~! , 

30.0FT L3 ! L- ; Bottom of Silt trap -30.2 ft T' . r--- -30.5 -
L_ ____ .,i.._r-Depth of bottom of borehole -305 ft 

(Bottom ofErlporation) 

(Numbers refer to deoth from erouod surface in feet) (Not to Scale\ 

ft + ft + ft ~ ft 
Riser Pay Length (Ll) Length of screen (L2) Length of silt trap (L3) Pay length 

COMMENTS: PROPOSED MONITORINO WELL CONSTRUCTION. All depths and thicknesses are approximate 

Section E AppendixD 



Hukill Chemical Corporation Revised 1/27/06 

Monitoring Well Development 

The newly installed monitoring well will be developed by pumping or bailing. Mild 
surging will be used if necessary. A submersible pump may also be used to develop the 
wells by raising and lowering the pump intake throughout the screened interval. 

Turbidity, temperature, pH, conductivity, ORP and DO will be measured using a 
Horiba® U-22 water quality meter, or equivalent. Water level monitoring will be 
conducted during well development activities. Development will continue until the 
turbidity of the development water is equal to or less than 5 nephelometric turbidity units 
(NTUs). In the event that turbidity values ofless than 5 NTUs cannot be achieved, well 
development may also be considered complete if all of the following conditions are met: 
- a minimum often well volumes have been removed in addition to any volume of water 
or fluid that was introduced into the well and/or formation during construction and 
development; and/or 
- temperature, pH, and conductivity, ORP, and DO have stabilized to plus or minus 10 
percent (or 0.5 SU for pH) over a minimum of at least three well volumes. 

Equipment Decontamination Procedures 

To reduce the potential risk of contaminant transfer from areas of contamination to other 
areas, decontamination of personnel and equipment will be performed. Decontamination 
will also serve to limit the potential for cross contamination between samples. Field 
quality assurance measures, such as field blanks and duplicates, will be used to evaluate 
the effectiveness of the decontamination procedures. The degree of decontamination 
required will be dependent on the nature of the activity, and on the amount of exposure to 
contaminants. 

A. Decontamination of Sampling Equipment 

To reduce the risk of contaminant transfer on and off the Site, all equipment in contact 
with potentially contaminated media will be decontaminated by Alconox-wash 
procedures prior to entering or leaving the Site. 

To reduce the risk of contaminant transfer within the Site and cross contamination 
between samples, all equipment (excluding the entire drill rig), and containers will be 
decontaminated by washing between sampling locations. The drill rig will be 
decontaminated between borings at different areas of the Site. 

B. Decontamination Equipment and Solutions 

Decontamination equipment and solutions are generally selected based on ease of 
decontamination and disposability. Soft-bristle scrub brushes or long-handle brushes are 
used to remove soil. Water in buckets or garden sprayers are used for rinsing. Large 
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galvanized wash tubs, stock tanks or wading pools are used to hold wash and rinse 
solutions. Large plastic garbage cans or other similar containers lined with plastic bags 
are used to store contaminated clothing. Contaminated liquids are stored temporarily in 
plastic or metal drums until they can be characterized and disposed of properly. 

Personal protective equipment, sampling tools and other equipment are decontaminated 
after use by scrubbing them with detergent solutions followed by rinses with potable 
water. Equipment that is heavily contaminated and cannot be effectively decontaminated 
will be disposed of properly. 

C. Decontamination of Monitoring Equipment 

Because sensitive monitoring instruments are difficult to decontaminate, care should be 
exercised to prevent contamination. Sensitive monitoring instruments should be 
protected when they are at risk of exposure to contaminants. This may include enclosing 
them in plastic bags allowing an opening for the sample intake. Ventilation ports should 
not be covered. 

D. Disposal of Wash Solutions and Contaminated Equipment 

All contaminated wash water will be collected and disposed of properly . Contaminated 
clothing and spent equipment will likewise be secured in drums or other containers, 
properly labeled and disposed of. 
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